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Introduction

7KLV�FKDSWHU�LQWURGXFHV�WKH
'HVLJQ� IRU� WKH�(QYLURQPHQW� �'I(�
&OHDQHU� 7HFKQRORJLHV� 6XEVWLWXWHV
$VVHVVPHQW� �&76$�� IRU� WKH
OLWKRJUDSKLF� SULQWLQJ� LQGXVWU\�
6HFWLRQ� ���� FRQWDLQV� EDFNJURXQG
PDWHULDOV�RQ�WKH�SURMHFW��SDUWQHUV
LQYROYHG� LQ� WKH� SURMHFW�� DQG� WKH
PHWKRGRORJLHV� DQG� DVVXPSWLRQV
XVHG�WR�FUHDWH�WKLV�&76$���6HFWLRQ
���� GLVFXVVHV� JHQHUDO� DVSHFWV� RI
WKH�OLWKRJUDSKLF�SULQWLQJ�LQGXVWU\�
VXFK�DV�ZKDW�W\SHV�RI�SURGXFWV�DUH
SULQWHG��KRZ�WKH\�DUH�SULQWHG��DQG
KRZ� WKH� SULQWLQJ� SUHVVHV� DUH
ZDVKHG�� � 6HFWLRQ� ���� GLVFXVVHV
ERWK� WUDGLWLRQDO� EODQNHW� ZDVKHV
DQG� DOWHUQDWLYH� EODQNHW� ZDVKHV�
DQG� LQFOXGHV� GHWDLOV� RQ� SULFHV� RI
WKH� ZDVKHV�� � 6HFWLRQ� ���� UHYLHZV
WKH�EODQNHW�ZDVK�PDUNHW���/LVWV�RI
EODQNHW� ZDVK�PDQXIDFWXUHUV� DQG
W\SLFDO� EODQNHW�ZDVK� FRPSRQHQWV
DUH� SUHVHQWHG�� 6HFWLRQ� ���
GHVFULEHV� WKH� DXWRPDWLF� EODQNHW
ZDVKLQJ�WHFKQRORJ\���7KH�SRWHQWLDO
SHUIRUPDQFH��FRVW��HQYLURQPHQWDO�LPSDFWV��DQG�KHDOWK�DQG�VDIHW\�LVVXHV�DVVRFLDWHG�ZLWK�XVLQJ�DQ
DXWRPDWLF�EODQNHW�ZDVKHU�DUH�GHVFULEHG�

1.1  PROJECT BACKGROUND

1.1.1  Design for the Environment Lithography Project

7KH�'HVLJQ�IRU�WKH�(QYLURQPHQW��'I(��/LWKRJUDSK\�3URMHFW�LV�D�XQLTXH�YROXQWDU\�SDUWQHUVKLS
EHWZHHQ�WKH�OLWKRJUDSKLF�SULQWLQJ�LQGXVWU\�DQG�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$�
GHGLFDWHG� WR� KHOSLQJ� SULQWHUV� LPSURYH� WKHLU� HIIRUWV� WR� SURWHFW� WKH� HQYLURQPHQW�� � %HFDXVH� WKH
SULQWLQJ�LQGXVWU\�LV�FKDUDFWHUL]HG�E\�VPDOO�FRPSDQLHV�WKDW�UDUHO\�KDYH�WKH�WLPH�RU�UHVRXUFHV�WR
JDWKHU� LQIRUPDWLRQ�RQ�DOWHUQDWLYHV� WR� WKHLU�FXUUHQW�SURGXFWV�DQG�SURFHVVHV�� IHZ�SULQWHUV�KDYH
DFFHVV� WR� VXIILFLHQW� LQIRUPDWLRQ� WR� FKRRVH� VDIHU� RU� ORZHU� ULVN� FKHPLFDOV��ZRUN� SUDFWLFHV�� DQG
WHFKQRORJLHV���7KH�'I(�/LWKRJUDSK\�3URMHFW�DLPV�WR�KHOS�ILOO�WKLV�LQIRUPDWLRQ�JDS���7KH�JRDO�RI�WKH
SURMHFW�LV�WR�SURYLGH�SULQWHUV�ZLWK�SROOXWLRQ�SUHYHQWLRQ�DQG�FKHPLFDO�ULVN�LQIRUPDWLRQ�RQ�SURGXFW
DQG�WHFKQRORJ\�VXEVWLWXWHV��VR�WKDW�SULQWHUV�DUH�EHWWHU�HTXLSSHG�WR�LQFRUSRUDWH�HQYLURQPHQWDO
FRQFHUQV�LQWR�WKHLU�GD\�WR�GD\�EXVLQHVV�GHFLVLRQV���6SHFLILFDOO\��WKH�HIIRUWV�RI�WKH�'I(�/LWKRJUDSK\
3URMHFW�KDYH�IRFXVHG�RQ�WKH�ULVNV��FRVWV��DQG�SHUIRUPDQFH�RI�DOWHUQDWLYHV�WR�WKH�WUDGLWLRQDO��KLJKO\
YRODWLOH�FOHDQHUV�W\SLFDOO\�XVHG�IRU�ZDVKLQJ�WKH�SUHVV�EODQNHWV�
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What is Design for the Environment?

The Design for the Environment (DfE) Program harnesses EPA’s expertise and leadership to
facilitate information exchange and research on risk reduction and pollution prevention efforts. DfE
works with businesses on a voluntary basis, and its wide-ranging projects include:

� Encouraging business to change their general business practices to incorporate environmental
concerns into decision-making processes.
� Working with specific industries to evaluate the risks, performance, and costs of alternative
chemicals, processes, and technologies.
� Helping individual businesses undertake environmental design efforts through the application of
specific tools and methods.

DfE partners include :
Industry  �  Professional Institutions  �  Academia 

Environmental Groups  �  Public Interest Groups  �  Other Government Agencies

What is a Cleaner Technologies Substitutes Assessment ? 

This technical document, referred to as a Cleaner Technologies Substitutes Assessment
(CTSA), is intended to provide industry with the information needed to systematically
compare the trade-offs associated with traditional and alternative products, processes, and
technologies. Specifically, these trade-offs include the cost, performance, and environmental
concerns such as risk, environmental releases, energy impacts, and resource conservation
associated with a product or technology.  This CTSA addresses blanket washes used in
lithography and serves as the repository for all technical information developed by the DfE
Lithography Project. 

1.1.2  Document Overview

&KDSWHU���RI�WKH�&76$�RI�/LWKRJUDSKLF�%ODQNHW�:DVKHV�SURYLGHV�EDFNJURXQG�LQIRUPDWLRQ
RQ�WKH�'I(�/LWKRJUDSK\�3URMHFW�DQG�WKH�EODQNHW�ZDVK�LQGXVWU\���&KDSWHU���GHVFULEHV�WKH�FKHPLFDOV
XVHG�LQ�EODQNHW�ZDVKHV�DQG�WKH�KXPDQ�KHDOWK�DQG�HQYLURQPHQWDO�KD]DUGV�DVVRFLDWHG�ZLWK�WKHVH
FKHPLFDOV���&KDSWHU���SUHVHQWV�WKH�HQYLURQPHQWDO�DQG�RFFXSDWLRQDO�ULVNV�RI�WKH�WUDGLWLRQDO�DQG
DOWHUQDWLYH� EODQNHW� ZDVKHV� WKDW� ZHUH� HYDOXDWHG� LQ� WKH� 'I(� /LWKRJUDSK\� 3URMHFW�� � &KDSWHU� �
GHVFULEHV�WKH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�RI�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV��D�FRVW
DQDO\VLV�IRU�HDFK�SURGXFW��DQG�LQIRUPDWLRQ�RQ�LQWHUQDWLRQDO�WUDGH�LVVXHV���&KDSWHU���ORRNV�DW�WKH
HQHUJ\�DQG�QDWXUDO�UHVRXUFH�LVVXHV�DVVRFLDWHG�ZLWK�HDFK�RI�WKH�DOWHUQDWLYHV�HYDOXDWHG���&KDSWHU
��SURYLGHV�LQIRUPDWLRQ�RQ�SROOXWLRQ�SUHYHQWLRQ�RSSRUWXQLWLHV�LQ�EODQNHW�ZDVKLQJ���)LQDOO\��&KDSWHU
��VXPPDUL]HV�WKH�HYDOXDWLRQ�RI�WKH�WUDGH�RIIV�DQG�SUHVHQWV�D�FRVW�DQG�EHQHILWV�DQDO\VLV��

7KLV�GRFXPHQW�LV�WKH�UHVXOW�RI�D�FROODERUDWLYH�HIIRUW�EHWZHHQ�(3$�VWDII�DQG�SULQWLQJ�LQGXVWU\
UHSUHVHQWDWLYHV�DQG�H[SHUWV���(DFK�VHJPHQW�RI�WKLV�GRFXPHQW�ZDV�UHYLHZHG�E\�WKH�7HFKQLFDO�5HYLHZ
7HDP��PHPEHUV�DUH�OLVWHG�LQ�WKH�DFNQRZOHGJPHQW�VHFWLRQ��DV�LW�ZDV�GHYHORSHG���$�FRPSOHWH�GUDIW�
LQFRUSRUDWLQJ� WKH�HDUOLHU�FRPPHQWV��ZDV�UHYLHZHG�E\� WKH� WHDP�DQG� WKHQ� WKH�VHFRQG�URXQG�RI
FRPPHQWV� ZHUH� DOVR� LQFRUSRUDWHG� SULRU� WR� WKH� SULQWLQJ� RI� WKH� ILQDO� GUDIW�� � :KHUH� VLJQLILFDQW
GLVDJUHHPHQW�DPRQJ�FRPPHQWDWRUV�RFFXUUHG��WKH�GLIIHULQJ�RSLQLRQV�DUH�SUHVHQWHG�LQ�WKH�WH[W�
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Project Considerations

The focus of this assessment was specifically defined by the project partners and has
many limitations.  Some of the global limitations are listed below, other limitations, specific to a
particular portion of the project, are given in the applicable sections. 

�  This assessment focuses on the use of manual blanket washes in small lithographic printing
facilities using only one press with four color units.  Exposure estimates related to blanket wash
use in larger facilities may be higher.
� The exposure and risk estimates reflect a small portion of the potential exposures within a
lithographic printing facility.  Many of the chemicals found in these formulations may also be
present in the inks or other cleaning solvents used in a shop.  Incremental reduction of
exposures from blanket wash use will reduce cumulative exposures from all sources in a printing
facility.
�  The risks associated with volatile organic compound (VOC) releases were not examined in
this assessment. Because VOC releases are a driving factor behind current regulations affecting
printers, VOC content for the formulations are given at the request of industry participants. The
concerns associated with VOC releases are addressed by federal, state, and local regulations
and were not re-evaluated here.
�  The regulatory information contained in the CTSA may be useful in moving away from
chemicals that trigger compliance issues, however this document is not intended to provide
compliance assistance. If the reader has questions regarding compliance concerns they should
contact their federal, state, or local regulatory authorities.
�  The 37 blanket wash formulations assessed in this report were voluntarily submitted by
participating suppliers and are not intended to be representative of the entire blanket wash
market. 
�  The performance and cost data are not based on rigorous scientific studies.  Some of this
information is subjective and is based on limited data points.
�  Screening-level risk characterization techniques were used.  The risk characterization results,
therefore, contain limitations regarding confidence.

1.1.3  DfE Lithography Project Methodology 

7KH�'I(�3URJUDP�EHJDQ�ZRUNLQJ�ZLWK�WKH�SULQWLQJ�LQGXVWU\�ZKHQ�WKH�3ULQWLQJ�,QGXVWULHV
RI�$PHULFD��3,$��UHTXHVWHG�WKH�(3$
V�DVVLVWDQFH�LQ�HYDOXDWLQJ�VRPH�RI�WKH�HQYLURQPHQWDO�FODLPV
RI� SURGXFWV� XVHG� E\� SULQWHUV�� � 7KLV� HIIRUW� XOWLPDWHO\� JUHZ� LQWR� WKUHH� SURMHFWV�� HDFK� DLPHG� DW
SUHYHQWLQJ�SROOXWLRQ�LQ�D�GLIIHUHQW�VHFWRU�RI�WKH�SULQWLQJ�LQGXVWU\��6FUHHQ�3ULQWLQJ��/LWKRJUDSK\��DQG
)OH[RJUDSK\���(DFK�SURMHFW�DGGUHVVHV�D�VSHFLILF�DUHD�RI�HQYLURQPHQWDO�FRQFHUQ�LQ�WKH�SULQWLQJ
SURFHVV�� � 7KH� VFUHHQ� SULQWLQJ� SURMHFW� IRFXVHV� RQ� VFUHHQ� UHFODPDWLRQ�� WKH� IOH[RJUDSK\� SURMHFW
FRQFHQWUDWHV�RQ�WKH�YDULRXV�LQN�V\VWHPV�XVHG��DQG�WKH�OLWKRJUDSK\�SURMHFW�H[DPLQHV�WKH�EODQNHW
ZDVKLQJ�SURFHVV���

7R�WKRURXJKO\�HYDOXDWH�DOWHUQDWLYH�EODQNHW�ZDVKHV��WKH�'I(�/LWKRJUDSK\�3URMHFW�VRXJKW�WR
IRUP�SDUWQHUVKLSV�ZLWK�LQGXVWU\�UHSUHVHQWDWLYHV���7KH�'I(�/LWKRJUDSK\�SDUWQHUV�LQFOXGH�3,$�DQG
LWV� UHJLRQDO� DIILOLDWHV�� WKH� *UDSKLF� $UWV� 7HFKQLFDO� )RXQGDWLRQ� �*$7)��� WKH� (QYLURQPHQWDO
&RQVHUYDWLRQ�%RDUG�RI�WKH�*UDSKLF�&RPPXQLFDWLRQV�,QGXVWU\��WKH�8QLYHUVLW\�RI�7HQQHVVHHªV�&HQWHU
IRU�&OHDQ�3URGXFWV�DQG�&OHDQ�7HFKQRORJLHV��DQG�LQGLYLGXDO�SULQWHUV�DQG�VXSSOLHUV�
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How To Use This Document
For Printers: 

� While this document does present all of the technical information collected on blanket washes
through this project, it is not intended as a guidance document for a small business person to use
to make decisions.  For the small printer, more concise, user-friendly  information products will be
developed that present the specific information needed to help the printer in the decision-making
process.  These information products may include summary brochures, case studies, data
matrices, guidance manuals, and training videos.  After reviewing these more targeted information
products, a printer may choose to return to the CTSA to obtain more technical details on a specific
alternative that is of interest to their printing operation.  
� The methods used to evaluate the blanket washes in this project, particularly the performance
methodology, may also be of interest to printers.  Although the CTSA focuses on blanket washes,
printers can use the methodologies described in this document to conduct their own evaluations
of other alternative products or processes.

For Suppliers:

� Suppliers may be interested in using the comparative risk, performance, and cost analyses
presented in this document as a tool in identifying which blanket wash formulations are best suited
for the current market where printers’ environmental concerns are continually increasing.
� The environmental and human health data on the chemicals used in blanket wash formulations
may be useful input to suppliers who are developing new blanket washes specifically designed to
reduce environmental and human health risks. 
� Suppliers may be interested in all of the methodologies used to evaluate the alternative blanket
washes, particularly the risk methodology.

For Other Readers:

� For technical assistance programs, the CTSA can provide background information on
lithography, blanket washes, and the DfE Lithography Project.  
� The comparative information on cost, risk, and performance of alternative blanket washes can
be useful when working with printers to reduce VOC emissions and hazardous wastes and guide
printers toward products that might reduce risks or pollution.

For the first time, printers can access
performance, risk, and cost analyses of
a variety of alternative blanket washes,
all evaluated using the same
methodology.  

)RFXV�RQ�%ODQNHW�:DVKHV�

7KH�GHFLVLRQ�WR�IRFXV�RQ�EODQNHW�ZDVKHV�ZDV�PDGH�E\�WKH�'I(�/LWKRJUDSK\�3URMHFW�SDUWQHUV
EDVHG�RQ�WKH�LQSXW�IURP�SULQWHUV���7R�PDNH�VRXQG�SXUFKDVLQJ�FKRLFHV��SULQWHUV�H[SUHVVHG�D�QHHG
IRU�PRUH�FRQVLVWHQW�LQIRUPDWLRQ�RQ�WKH�SHUIRUPDQFH��FRVWV��DQG�HQYLURQPHQWDO�DQG�KXPDQ�KHDOWK
ULVNV�DVVRFLDWHG�ZLWK�GLIIHUHQW�EODQNHW�ZDVKHV���7R�DGGUHVV�WKHVH�FRQFHUQV��WKH�SURMHFW�SDUWQHUV

GHFLGHG� WKDW� D� FRPSOHWH� HYDOXDWLRQ� RI� FRPPHUFLDOO\
DYDLODEOH� EODQNHW� ZDVKHV� ZDV� QHHGHG�� � $OO� EODQNHW
ZDVKHV� VXEPLWWHG� ZHUH� HYDOXDWHG� XVLQJ� WKH� VDPH
FULWHULD���7KLV�FRQVLVWHQF\�DOORZV�SULQWHUV�WR�FRPSDUH�WKH
WUDGH�RIIV�RI�RQH�DOWHUQDWLYH�ZLWK�DQRWKHU�WR�GHWHUPLQH
ZKLFK�SURGXFWV�PD\�EH�EHVW�VXLWHG�IRU�WKHLU�SDUWLFXODU
SULQWLQJ�RSHUDWLRQ��
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7KH�SURMHFW�SDUWQHUV�ZHUH�SDUWLFXODUO\�FRQFHUQHG�DERXW� WKH�HQYLURQPHQWDO�DQG�KXPDQ
KHDOWK�ULVNV�RI�EODQNHW�ZDVKHV�EHFDXVH�WUDGLWLRQDOO\�WKHVH�SURGXFWV�DUH�SHWUROHXP�EDVHG�VROYHQWV
ZLWK�D�YRODWLOH�RUJDQLF�FRPSRXQG� �92&��FRQWHQW�RI�JUHDWHU� WKDQ������ �:KLOH� WKHVH�KLJK�92&
ZDVKHV�OHDYH�WKH�EODQNHW�GU\�DIWHU�FOHDQLQJ��WKH�TXLFN�GU\LQJ�SURSHUWLHV�FRPH�IURP�WKH�92&V�WKDW
HYDSRUDWH� LQWR� WKH� DLU� ZKHUH� WKH\� PD\� SRVH� D� SRWHQWLDO� ULVN� WR� ZRUNHUVª� KHDOWK� DQG� WR� WKH
HQYLURQPHQW�� � 92&V� FDQ� KDYH� DQ� DGYHUVH� LPSDFW� RQ� DPELHQW� DLU� TXDOLW\� EHFDXVH� RI� WKHLU
FRQWULEXWLRQ� WR� WKH� IRUPDWLRQ� RI� JURXQG� OHYHO� R]RQH�� � 8VLQJ� WKH� H[SHUWLVH� RI� (3$�� WKH� 'I(
/LWKRJUDSK\�3URMHFW�H[DPLQHG�WKH�ULVNV�RI� WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV�E\�FROOHFWLQJ�KHDOWK
KD]DUG�DQG�HQYLURQPHQWDO�UHOHDVH�LQIRUPDWLRQ��H�J���UHOHDVHV�WR�DLU��ZDWHU��ODQG��DVVRFLDWHG�ZLWK
WKH�XVH�RI�WKH�SRWHQWLDO�VXEVWLWXWH�EODQNHW�ZDVKHV�

&RQFHQWUDWH�RQ�WKH�1HHGV�RI�6PDOOHU�3ULQWHUV

7KH�SURMHFW�SDUWQHUV�ZHUH�DZDUH�WKDW�DOWKRXJK�PDQ\�ODUJH�SULQWHUV�DOUHDG\�KDYH�DFFHVV�WR
LQIRUPDWLRQ�DERXW�QHZ�DQG�GHYHORSLQJ�V\VWHPV�DQG�WHFKQRORJLHV��VPDOOHU�SULQWHUV�PD\�QRW�KDYH
WKH�WLPH�RU�UHVRXUFHV�WR�LQYHVWLJDWH�WKH�ODWHVW�WHFKQRORJ\�DQG�SURGXFWV���7R�UHVSRQG�WR�WKH�QHHGV
RI�VPDOOHU�SULQWHUV��WKH�'I(�/LWKRJUDSK\�3URMHFW�SDUWQHUV�DJUHHG�WKDW�WKH�SULPDU\�HIIRUWV�RI�WKH
SURMHFW�VKRXOG�IRFXV�RQ�WKH�PDQXDO�EODQNHW�ZDVKHV�DV�WKH\�DUH�W\SLFDOO\�XVHG�LQ�VPDOOHU�SULQW
VKRSV��L�H���RQ�VKHHWIHG��QRQ�KHDWVHW�SUHVVHV�WKDW�DUH�OHVV�WKDQ�����ZLGH���0XFK�RI�WKH�LQIRUPDWLRQ
SUHVHQWHG�KHUH�LV�DSSOLFDEOH�RU�WUDQVODWDEOH�WR�ODUJHU�IDFLOLWLHV�

,GHQWLI\�$OWHUQDWLYH�%ODQNHW�:DVKHV�

$OO� EODQNHW� ZDVKHV� HYDOXDWHG� LQ� WKLV� SURMHFW� ZHUH� FRPPHUFLDOO\� DYDLODEOH� SURGXFWV�
YROXQWDULO\�GRQDWHG�E\�VXSSOLHUV���1LQHWHHQ�VXSSOLHUV�SDUWLFLSDWHG�LQ�WKH�SURMHFW��VXEPLWWLQJ�D�WRWDO
RI����VXEVWLWXWH�IRUPXODWLRQV�WR�EH�FRPSDUHG�ZLWK�D�EDVHOLQH�IRUPXODWLRQ�

&KRLFH�RI�90	3�1DSKWKD�DV�WKH�%DVHOLQH�)RUPXODWLRQ

,Q�WKH�LQLWLDO�VWDJHV�RI�WKH�/LWKRJUDSK\�3URMHFW��WKH�3URMHFW�SDUWQHUV�FKRVH�90	3�QDSKWKD
DV�WKH�EDVHOLQH�DJDLQVW�ZKLFK�WR�FRPSDUH�WKH����VXEVWLWXWH�ZDVKHV���9DUQLVK�0DNHUV�	�3DLQWHUV
�90	3�� 1DSKWKD�� FRPSRVHG� RI� ����� VROYHQW� QDSKWKD�� OLJKW� DOLSKDWLF� DQG� UHIHUUHG� WR� DV
)RUPXODWLRQ����LQ�FHUWDLQ�VHFWLRQV�RI�WKH�WH[W��ZDV�FKRVHQ�SULPDULO\�EHFDXVH�LW� LV�ZHOO�NQRZQ
DPRQJ�OLWKRJUDSKHUV�DV�DQ�HIIHFWLYH�EODQNHW�ZDVK���0DQ\�OLWKRJUDSKHUV�KDYH�XVHG�90	3�QDSKWKD
LQ�WKHLU�VKRSV�DQG�NQRZ�KRZ�ZHOO�LW�ZRUNV�LQ�WKHLU�DSSOLFDWLRQV�DQG�ZKDW�LW�FRVWV���90	3�QDSKWKD
LV�NQRZQ�WR�EH�KLJKO\�HIIHFWLYH�DW�YHU\�ORZ�FRVW��KRZHYHU��EHFDXVH�RI�LWV�KLJK�92&�FRQWHQW��������
SULQWHUV�DUH�VHDUFKLQJ�IRU�IRUPXODWLRQV�WR�UHSODFH�LW�

&RQGXFW�3HUIRUPDQFH�'HPRQVWUDWLRQV

7KH�SHUIRUPDQFH�GHPRQVWUDWLRQV�ZHUH�FRQGXFWHG�LQ�WZR�SKDVHV��ODERUDWRU\�WHVWLQJ�DQG�ILHOG
GHPRQVWUDWLRQV���/DERUDWRU\�WHVWLQJ�RI�HDFK�EODQNHW�ZDVK�ZDV�FRQGXFWHG�E\�*$7)�LQ�3LWWVEXUJK
WR� DVFHUWDLQ� FHUWDLQ� FKHPLFDO� FKDUDFWHULVWLFV�� LQFOXGLQJ� IODVK� SRLQW�� 92&� FRQWHQW�� DQG� S+�
$GGLWLRQDO�ODERUDWRU\�WHVWV��GHVFULEHG�LQ�&KDSWHU���RI�WKLV�GRFXPHQW��ZHUH�FRQGXFWHG�WR�GHWHUPLQH
WKH�HIIHFWLYHQHVV�RI�HDFK�ZDVK�DQG�WKH�SRWHQWLDO�IRU�DGYHUVH�HIIHFWV�RQ�WKH�EODQNHW��2QO\�WKRVH
ZDVKHV�PHHWLQJ�PLQLPXP�SHUIRUPDQFH�VWDQGDUGV�ZHUH�XVHG�LQ�WKH�ILHOG�GHPRQVWUDWLRQV�

2QFH� WKH� 3HUIRUPDQFH�'HPRQVWUDWLRQ�ZDV� XQGHUZD\�� FHUWDLQ� VXSSOLHUV� ZKR� RULJLQDOO\
VXEPLWWHG� EODQNHW� ZDVKHV�� ODWHU� FKRVH� WR� ZLWKGUDZ� IURP� WKH� GHPRQVWUDWLRQ�� � 7KHLU� UHDVRQV
LQFOXGHG�QRW�ZLVKLQJ�WR�UHYHDO�WR�(3$�WKHLU�FRPSOHWH�IRUPXODWLRQV�RU�FRQFHUQ�RYHU�WKH�SRWHQWLDO
UHVXOWV�RI�WKH�SHUIRUPDQFH�WHVWV���7KH�IRUPXODWLRQV�WKDW�ZHUH�ZLWKGUDZQ�DIWHU�ZRUN�KDG�DOUHDG\
EHJXQ�ZHUH�QXPEHUV��������DQG������)RU�WKLV�UHDVRQ��WKRVH�QXPEHUV�DUH�PLVVLQJ�IURP�DOO�RI�WKH
WDEOHV�LQ�WKH�&76$�
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To respond to the needs of smaller printers, the
DfE Lithography Project partners agreed that the
primary efforts of the project should focus on the
manual blanket washes as they are typically used
in smaller print shops: on sheetfed, non-heatset
presses that are less than 26" wide. 

The health and environmental concerns
associated with each blanket wash were
evaluated based on the actual chemical
formulations of each product. 

:KLOH� WKH� ODERUDWRU\� WHVW� ZDV� EHLQJ
FRQGXFWHG�� 'I(� SURMHFW� SDUWQHUV� LGHQWLILHG
OLWKRJUDSKLF� SULQWHUV� ZKR� ZRXOG� YROXQWHHU
WKHLU� WLPH� DQG� WKHLU� VKRSV� WR� WHVW� EODQNHW
ZDVKHV�� � ,Q� RUGHU� WR� EHVW� GHPRQVWUDWH� WKH
SHUIRUPDQFH�RI�DOO�WKH�EODQNHW�ZDVKHV�XQGHU
DFWXDO�SULQWLQJ�FRQGLWLRQV��SULQWHUV�DQG�SURMHFW
SDUWQHUV�UHTXHVWHG�WKDW�ILHOG�GHPRQVWUDWLRQV
EH�FRQGXFWHG�� �6HYHQWHHQ�SULQWHUV�DJUHHG� WR
SDUWLFLSDWH�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV
FRQGXFWHG�EHWZHHQ�1RYHPEHU�RI������DQG�)HEUXDU\�RI��������(DFK�VXEVWLWXWH�ZDVK�ZDV�DVVLJQHG
WR�D�IDFLOLW\���7KHQ��WR�JHW�EDVHOLQH�LQIRUPDWLRQ��HYHU\�SDUWLFLSDWLQJ�IDFLOLW\�ILUVW�FOHDQHG�WKH�SUHVV
ZLWK�WKH�EDVHOLQH�ZDVK���7KHQ�WKH�VXEVWLWXWH�ZDVK�ZDV�XVHG�IRU�RQH�ZHHN���'XULQJ�WKH�ZHHN��SUHVV
RSHUDWRUV�ZHUH�DVNHG�WR�UHFRUG�WKH�DPRXQW�RI�SURGXFW�XVHG��WKH�OHQJWK�RI�WLPH�QHHGHG�WR�FOHDQ�WKH
SUHVV��DQG�WKHLU�RSLQLRQ�RI�KRZ�ZHOO�WKH�SURGXFW�ZRUNHG�HDFK�WLPH�WKH\�XVHG�LW��DV�FRPSDUHG�WR�WKH
EDVHOLQH�EODQNHW�ZDVK��90	3�1DSKWKD�

$QDO\]H�WKH�&RVWV�RI�8VLQJ�$OWHUQDWLYH�%ODQNHW�:DVKHV

$IWHU�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV��D�FRVW�DQDO\VLV�IRU�HDFK�DOWHUQDWLYH�SURGXFW�ZDV
GHYHORSHG� XVLQJ� VXSSOLHU� GDWD�� LQGXVWU\� VWDWLVWLFV�� DQG� LQIRUPDWLRQ� FROOHFWHG� GXULQJ� WKH
SHUIRUPDQFH�GHPRQVWUDWLRQ�� �)RU�HDFK�SURGXFW�� WKH�FRVW�RI�XVLQJ� WKH�DOWHUQDWLYH�SURGXFW�ZDV
FRPSDUHG�WR�WKH�FRVW�RI�XVLQJ�WKH�EDVHOLQH�SURGXFW���%ODQNHW�ZDVKLQJ�FRVWV�ZHUH�HVWLPDWHG�EDVHG
RQ�WKH�FRVWV�RI� ODERU�� WKH�EODQNHW�ZDVK�SURGXFW��DQG�FORWK�ZLSHV�� �(DFK�RI� WKHVH�FRVW� IDFWRUV
LQFOXGHG�

/DERU�&RVWV��7KH�WLPH�VSHQW�WR�FOHDQ�WKH�EODQNHW�ZDV�UHFRUGHG�IRU�HDFK�SURGXFW�GXULQJ�WKH
SHUIRUPDQFH�GHPRQVWUDWLRQV���/DERU�FRVWV�ZHUH�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�WLPH�WR�FOHDQ�WKH
EODQNHW�E\�LQGXVWU\�UHSRUWHG�VWDWLVWLFV�IRU�OLWKRJUDSKLF�SUHVV�RSHUDWRUVª�ZDJHV��LQFOXGLQJ�IULQJH
UDWH��DQG�RYHUKHDG���

%ODQNHW�:DVK�3URGXFW�&RVWV��7KH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG�SHU�EODQNHW�FOHDQLQJ�ZDV
UHFRUGHG�GXULQJ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ���7R�FDOFXODWH�WKH�EODQNHW�ZDVK�SURGXFW�FRVW��WKH
DYHUDJH�TXDQWLW\�XVHG�SHU�EODQNHW�ZDV�PXOWLSOLHG�E\�WKH�XQLW�FRVW�RI�HDFK�SURGXFW���3URGXFW�FRVWV
ZHUH�SURYLGHG�E\�HDFK�SDUWLFLSDWLQJ�PDQXIDFWXUHU�

&ORWK�:LSHV�&RVWV��7KH�ZLSHV�XVHG�IRU�EODQNHW�ZDVKLQJ�DUH�W\SLFDOO\�FORWK�ZLSHV�WKDW�DUH
OHDVHG�WKURXJK�D�FRQWUDFW�ZLWK�DQ�LQGXVWULDO�ODXQGU\��ZKLFK�SLFNV�XS�GLUW\�ZLSHV�IRU�ODXQGHULQJ
DQG�GURSV�RII�FOHDQ�ZLSHV�IRU�EODQNHW�FOHDQLQJ���0DWHULDOV�FRVWV�ZHUH�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH
QXPEHU�RI�ZLSHV�XVHG�SHU�EODQNHW�ZDVKLQJ��DV�UHFRUGHG�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV��E\
WKH�OHDVH�SULFH�SHU�ZLSH�

(YDOXDWH�WKH�+HDOWK�DQG�(QYLURQPHQWDO�5LVNV

�7HFKQLFDO�HYDOXDWLRQ�RI�WKH�KXPDQ�KHDOWK�DQG�HQYLURQPHQWDO�FRQFHUQV�DVVRFLDWHG�ZLWK
HDFK�EODQNHW�ZDVK�EHJDQ�ZKLOH�WKH�GHPRQVWUDWLRQV�ZHUH�VWLOO�LQ�SURJUHVV���6XSSOLHUV�VXEPLWWHG
FKHPLFDO��IRUPXODWLRQ�LQIRUPDWLRQ�WR�3,$�IRU�HDFK�RI�WKHLU�SURGXFWV�GHPRQVWUDWHG���3,$�UHPRYHG
DOO�WUDGH�QDPHV�DQG�HDFK�IRUPXODWLRQ�ZDV�DVVLJQHG�D�QXPEHU�WR�PDVN�LWV�LGHQWLI\�EHIRUH�EHLQJ
SDVVHG�RQ�WR�(3$���7KH�(3$�XVHG�WKH�DFWXDO
IRUPXODWLRQV��LQ�WKHLU�PDVNHG�IRUPDW��DV�WKH
EDVLV� IRU� WKH� HYDOXDWLRQ� RI� KHDOWK� DQG
HQYLURQPHQWDO� FRQFHUQV�� WKRXJK� WKH� GDWD
DSSHDULQJ� LQ� WKLV� GRFXPHQW� KDYH� EHHQ
UHSRUWHG� E\� FKHPLFDO� IDPLO\� WR� FRQFHDO
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SURSULHWDU\� IRUPXODWLRQ�GDWD�� �:KLOH�VSHFLILF�PHWKRGV�ZHUH�GHYHORSHG�E\�WKH�'I(�/LWKRJUDSK\
3URMHFW�WHDP�IRU�FRQGXFWLQJ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�DQG�WKH�FRVW�DQDO\VLV��WKH�VWDQGDUG
PHWKRGRORJLHV�RI�WKH�(3$�2IILFH�RI�3ROOXWLRQ�3UHYHQWLRQ�DQG�7R[LFV��2337��([LVWLQJ�&KHPLFDOV
3URJUDP� ZHUH� XVHG� IRU� WKH� +XPDQ� +HDOWK� +D]DUGV�� (QYLURQPHQWDO� +D]DUGV�� (QYLURQPHQWDO
5HOHDVHV�DQG�2FFXSDWLRQDO�([SRVXUH�$VVHVVPHQW��*HQHUDO�3RSXODWLRQ�([SRVXUH�$VVHVVPHQW��DQG
5LVN�$VVHVVPHQW�VHFWLRQV�RI�WKH�&76$�

,GHQWLI\�&RQVHUYDWLRQ�DQG�$GGLWLRQDO�,PSURYHPHQW�2SSRUWXQLWLHV

7KH�SURMHFW�SDUWQHUV�ZHUH�LQWHUHVWHG�LQ�LGHQWLI\LQJ�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�LVVXHV�DQG
LPSURYHPHQW�RSSRUWXQLWLHV�DVVRFLDWHG�ZLWK�XVLQJ�WKH�YDULRXV�VXEVWLWXWH�EODQNHW�ZDVKHV���$OWKRXJK
WKH�EODQNHW�ZDVKLQJ�SURFHVV�LV�QRW�SDUWLFXODUO\�HQHUJ\��RU�UHVRXUFH�LQWHQVLYH��D�SULQWHU�FDQ�VWLOO
KHOS�FRQVHUYH�HQHUJ\�DQG�UHVRXUFHV�WKURXJK�KLV�RU�KHU�FKRLFH�RI�EODQNHW�ZDVKLQJ�SURGXFWV�DQG�WKH
PDQQHU�LQ�ZKLFK�WKH�SURGXFWV�DUH�XVHG�

7KHUH�DUH�D�YDULHW\�RI�WHFKQLTXHV�ZKLFK�PD\�EH�HPSOR\HG�DW�OLWKRJUDSKLF�SULQW�VKRSV�WR
SUHYHQW�SROOXWLRQ��WR�UHGXFH�FKHPLFDO�FRQVXPSWLRQ��DQG�WR�PLQLPL]H�ZDVWH���5HVXOWV�RI�D�SROOXWLRQ
SUHYHQWLRQ�VXUYH\�ZKLFK�DVNHG�OLWKRJUDSKHUV�WR�LGHQWLI\�ZKDW�DFWLYLWLHV�WKH\�FXUUHQWO\�HPSOR\�WR
DFKLHYH�D�PRUH�HQYLURQPHQWDOO\�IULHQGO\�ZRUNSODFH�DUH�SUHVHQWHG���,Q�DGGLWLRQ��RSWLRQV�IRU�UHF\FOLQJ
VROYHQWV�DQG�IRU�H[WUDFWLQJ�VROYHQWV�IURP�SUHVV�ZLSHV�DUH�DGGUHVVHG��DV�DUH�PHWKRGV�IRU�WUHDWLQJ
VSHQW�VROYHQWV�VR�WKDW�WKH\�PD\�EH�UHXVHG���6ROYHQW�UHF\FOLQJ�V\VWHPV�XVHG�LQ�FRQMXQFWLRQ�ZLWK
EUXVK�EDVHG�DXWRPDWLF�EODQNHW�ZDVK�V\VWHPV�DUH�DOVR�GLVFXVVHG�

(YDOXDWH�7UDGH�2II�,VVXHV

7KH� WUDGH�RII� LVVXHV� DVVRFLDWHG� ZLWK� WKH� HQYLURQPHQWDO� DQG� KXPDQ� KHDOWK� ULVN�� FRVW�
SHUIRUPDQFH��DQG�RWKHU�DQDO\VHV�XQGHUWDNHQ�E\�WKH�SURMHFW�SDUWQHUV�DUH�HYDOXDWHG���7KLV�LQFOXGHV
D�VRFLDO�EHQHILW�DQG�FRVW�GLVFXVVLRQ�DQG�D�VXPPDUL]DWLRQ�RI�WKH�SURMHFW
V�ILQGLQJV�

1.2  OVERVIEW OF LITHOGRAPHIC PRINTING

1.2.1  Products Printed  

/LWKRJUDSK\� LV� FXUUHQWO\� WKH�PRVW� SUHYDOHQW� SULQWLQJ� WHFKQRORJ\� LQ� WKH� 8QLWHG� 6WDWHV�
$FFRUGLQJ�WR�DQ�HVWLPDWH�E\�$�)��/HZLV�	�&R���,QF���D�PDUNHW�UHVHDUFK�ILUP�VSHFLDOL]LQJ�LQ�WKH
JUDSKLF� DUWV� LQGXVWU\�� WKHUH� DUH� RYHU� ������� HVWDEOLVKPHQWV� HPSOR\LQJ� SULQWLQJ� SUHVVHV�� DQG
DSSUR[LPDWHO\��������RI�WKHVH�XVH�OLWKRJUDSKLF�SUHVVHV���/LWKRJUDSKLF�SULQWHUV�DUH�SULPDULO\�VPDOO
EXVLQHVVHV��ZLWK� URXJKO\�����RI� WKH�SODQWV�HPSOR\LQJ� IHZHU� WKDQ����SHRSOH�� �7KH�VXFFHVV�RI
OLWKRJUDSKLF� SULQWLQJ� LV� GXH� WR� WKH� DELOLW\� RI� WKH� SURFHVV� WR� SURGXFH� KLJK� TXDOLW\� WH[W� DQG
LOOXVWUDWLRQV� FKHDSO\� DQG� HIIHFWLYHO\� LQ� VKRUW�� PHGLXP�� DQG� KLJK� YROXPH� SURGXFWLRQ� UXQV�
&RQVHTXHQWO\��OLWKRJUDSK\�GRPLQDWHV�WKH�SULQWLQJ�RI�ERRNV�DQG�QHZVSDSHUV��DV�ZHOO�DV�PDJD]LQHV
DQG�RWKHU�SHULRGLFDO�SXEOLFDWLRQV���6RPH�RWKHU�DSSOLFDWLRQV�RI�WKH�OLWKRJUDSKLF�SULQWLQJ�SURFHVV
LQFOXGH� DGYHUWLVLQJ�� HQYHORSHV�� ODEHOV� DQG� WDJV�� VWDWLRQHU\�� JUHHWLQJ� FDUGV�� DQG� SDFNDJLQJ�
/LWKRJUDSK\�DFFRXQWV�IRU�DOPRVW�����RI�WKH�FRPPHUFLDO�SULQWLQJ�PDUNHW��KRZHYHU��WKH�DVFHQGDQF\
RI�WKH�OLWKRJUDSKLF�SURFHVV�PD\�VRRQ�EH�FKDOOHQJHG�E\�ERWK�LPSURYHPHQWV�LQ�IOH[RJUDSK\�DQG
UHODWLYHO\�QHZ�SODWHOHVV�WHFKQRORJLHV�ZKLFK�PDNH�XS�WKH�IDVWHVW�JURZLQJ�VHFWRU�RI�WKH�SULQWLQJ
LQGXVWU\���

1.2.2  Printing Mechanism  

7KH�OLWKRJUDSKLF�SULQWLQJ�SURFHVV�LQYROYHV�D�SODWH�RQ�ZKLFK�WKH�LPDJH�DQG�QRQ�LPDJH�DUHDV
DUH�RQ�WKH�VDPH�SODQH��DV�RSSRVHG�WR�EHLQJ�HLWKHU�UDLVHG�RU�LQGHQWHG���,Q�WKLV�W\SH�RI�VLQJOH�SODQH�
RU�SODQRJUDSKLF��SULQWLQJ��WKH�LPDJH�LV�PDLQWDLQHG�E\�WDNLQJ�DGYDQWDJH�RI�WKH�PXWXDO�UHSXOVLRQ
RI�RLO�DQG�ZDWHU���3ODWHV�DUH�WUHDWHG�VR�WKDW�WKH�QRQ�LPDJH�DUHD�DWWUDFWV�ZDWHU��ZKLOH�WKH�LPDJH�DUHD
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EHFRPHV�UHFHSWLYH�WR�RLO��LQN����:DWHU�DSSOLHG�WR�WKH�K\GURSKLOLF��ZDWHU�ORYLQJ��SRUWLRQ�RI�WKH�SODWH
FRQILQHV�WKH�LQN�ZLWKLQ�WKH�ROHRSKLOLF��RLO�ORYLQJ��LPDJH�DUHD���7KH�ZDWHU�LV�DSSOLHG�LQ�WKH�IRUP�RI
D�IRXQWDLQ�VROXWLRQ�ZKLFK�FRQVLVWV�SULPDULO\�RI�ZDWHU�ZLWK�FKHPLFDO�DGGLWLYHV�WKDW�ORZHU�WKH�VXUIDFH
WHQVLRQ�RI�WKH�ZDWHU�DQG�FRQWURO�WKH�S+���,QN�LV�DSSOLHG�WR�WKH�SODWH�F\OLQGHU�IURP�WKH�LQN�IRXQWDLQ�
7KH�LPDJH�LV�WUDQVIHUUHG�IURP�WKH�SODWH�WR�D�UXEEHU�RU�SODVWLF�EODQNHW�F\OLQGHU��DQG�VXEVHTXHQWO\
WUDQVIHUUHG�WR�WKH�VXEVWUDWH�LQ�D�SURFHVV�NQRZQ�DV�RIIVHW�SULQWLQJ���/LWKRJUDSK\�LV�WKH�RQO\�PDMRU
SULQWLQJ�VHFWRU�WR�XVH�RIIVHW�SULQWLQJ�UDWKHU�WKDQ�GLUHFW�SULQWLQJ��D�SURFHVV�LQ�ZKLFK�WKH�LPDJH�LV
WUDQVIHUUHG�IURP�WKH�SODWH�WR�WKH�SULQW�PHGLXP�ZLWKRXW�WKH�XVH�RI�DQ�LQWHUPHGLDWH�F\OLQGHU��

1.2.3  Types of Lithography

7KH�OLWKRJUDSKLF�SULQWLQJ�SURFHVV�LV�GLYLGHG�LQWR�WKUHH�VHSDUDWH�VXE�SURFHVVHV��VKHHWIHG
RIIVHW��KHDWVHW�ZHE�RIIVHW��DQG�QRQ�KHDWVHW�ZHE�RIIVHW���6KHHWIHG�RIIVHW�LV�D�EDVLF�RIIVHW�OLWKRJUDSKLF
SURFHVV� LQ�ZKLFK�SDSHU� LV� IHG� LQWR� WKH�PDFKLQH� LQ� LQGLYLGXDO� VKHHWV� DQG� WKH� LQN�GULHV� LQ� DQ
R[LGDWLYH�SRO\PHUL]DWLRQ�SURFHVV���6KHHWIHG�SUHVVHV��XVHG�SULPDULO\�IRU�VKRUW�WHUP�SULQWLQJ�UXQV
RI�FRPPHUFLDO�SURGXFWV��FRQVWLWXWH�WKH�ODUJH�PDMRULW\�������RI�SODQWV�ZLWK�OLWKRJUDSKLF�SUHVVHV�DQG
DUH�WKH�IRFXV�RI�WKH�'I(�/LWKRJUDSK\�3URMHFW���7KH�ZHE�RIIVHW�SURFHVVHV�DUH�VR�QDPHG�EHFDXVH�RI
WKHLU�XVH�RI�UROOV�RI�SDSHU�ZKLFK�DUH�FRQWLQXRXVO\�IHG�LQWR�WKH�SUHVV���7KH�ZHE�LV�FXW�LQWR�LQGLYLGXDO
VKHHWV� LQ�SRVW�SUHVV�RSHUDWLRQV�� �2QO\�����RI� OLWKRJUDSKHUV�XVH� WKH�ZHE�RIIVHW�SURFHVV�� DQG�
GHVSLWH�WKH�WHQGHQF\�RI�OLWKRJUDSKLF�VKRSV�WR�EH�VPDOO��DOPRVW�����RI�WKRVH�SODQWV�ZKLFK�XWLOL]H
ZHE�IHG�SUHVVHV�HPSOR\�RYHU����SHRSOH���

,Q�KHDWVHW�ZHE�RIIVHW�SULQWLQJ��LQNV�DUH�GULHG�XVLQJ�D�UHFLUFXODWLQJ�KRW�DLU�V\VWHP���7KLV�W\SH
RI�SULQWLQJ�LV�YHU\�XVHIXO�IRU�KLJK�YROXPH��KLJK�VSHHG�SURGXFWLRQ�UXQV��XS�WR��������LPSUHVVLRQV
SHU�KRXU���KRZHYHU��WKH�LQN�GU\LQJ�SURFHVV�LQYROYHG�PD\�UHVXOW�LQ�92&�HPLVVLRQV�WKDW�PXVW�EH
FRQWUROOHG���,Q�FRQWUDVW��WKH�QRQ�KHDWVHW�ZHE�RIIVHW�SURFHVV�RIWHQ�XVHV�LQNV�WKDW�GR�QRW�UHTXLUH
DVVLVWHG�GU\LQJ���7KLV�W\SH�RI�OLWKRJUDSKLF�SULQWLQJ�LV�FRPPRQO\�HPSOR\HG�LQ�KLJK�VSHHG�SURGXFWLRQ
RI� QHZVSDSHUV�� PDJD]LQHV�� DQG� MRXUQDOV�� � (DFK� RI� WKHVH� VXE�SURFHVVHV� KDV� VRPH� GLVWLQFW
HQYLURQPHQWDO�DQG�KXPDQ�KHDOWK�LPSDFWV��KRZHYHU��WKH�FKHPLFDOV�XVHG�WR�FOHDQ�WKH�SUHVVHV�DUH
YHU\�VLPLODU�UHJDUGOHVV�RI�ZKLFK�SURFHVV�LV�XVHG�

1.2.4  Blanket Washing

)RU� MRE� FKDQJHV� DQG� WR� PDLQWDLQ� LPDJH� TXDOLW\� LQ� WKH� RIIVHW� SULQWLQJ� SURFHVV�� WKH
LQWHUPHGLDWH�EODQNHW�F\OLQGHU�PXVW�EH�FOHDQHG���%ODQNHW�ZDVK�LV�XVHG�WR�UHPRYH�LQN��SDSHU�GXVW�
DQG�RWKHU�GHEULV�IURP�WKH�EODQNHW�F\OLQGHU���,I�WKH�EODQNHW�LV�QRW�FOHDQHG�UHJXODUO\��EXLOW�XS�GHEULV
ZLOO�GDPDJH�WKH�EODQNHW�DQG�RU�LPSDFW�SULQW�TXDOLW\�DGYHUVHO\���7KH�VHYHULW\�RI�LQN�DQG�SDSHU�EXLOG
XS�ZLOO�YDU\�GHSHQGLQJ�RQ�WKH�SURGXFW�SULQWHG��WKH�OHQJWK�RI�WKH�SULQWLQJ�UXQ��WKH�FRYHUDJH�RI�WKH
LPDJH��DQG�WKH�FRORUV�SULQWHG���)RU�FRORU�FKDQJHV��WKH�VHULHV�RI�UROOHUV�WKDW�WUDQVIHU�WKH�LQN�IURP
WKH� LQN�WUD\�WR�WKH�SULQWLQJ�SODWH�PXVW�DOVR�EH�FOHDQHG�� �6RPH�SULQWHUV�XVH�WKH�EODQNHW�ZDVK
SURGXFW�WR�FOHDQ�WKH�UROOHUV��ZKLOH�RWKHUV�ILQG�WKDW�XVLQJ�WZR�VHSDUDWH�FOHDQHUV��D�EODQNHW�ZDVK�DQG
D�UROOHU�ZDVK��LV�PRUH�HIIHFWLYH��

%ODQNHW�FOHDQLQJ�FDQ�EH�DFFRPSOLVKHG�PDQXDOO\�RU�DXWRPDWLFDOO\���0DQXDO�FOHDQLQJ�LQYROYHV
ZLSLQJ�GRZQ�WKH�EODQNHW�F\OLQGHU�ZLWK�D�FORWK�ZLSH�RU�D�GLVSRVDEOH�ZLSH��GDPSHQHG�ZLWK�EODQNHW
ZDVK�VROXWLRQ���$XWRPDWLF�EODQNHW�FOHDQHUV�DUH�PHFKDQLFDO�GHYLFHV�WKDW�FOHDU�WKH�EODQNHW�RI�GHEULV
E\�DSSO\LQJ�EODQNHW�ZDVK�DQG�RU�VFUXEELQJ�WKH�EODQNHW�PHFKDQLFDOO\���([FHVV�ZDVK�LV�HLWKHU�ZLSHG
RII�DXWRPDWLFDOO\��RU�VRPH�V\VWHPV�VLPSO\�DOORZ�SDSHU�WR�UXQ�WKURXJK�WKH�SUHVV�WR�DEVRUE�H[FHVV
LQNV�DQG�VROYHQWV�� �7KH� IRFXV�RI� WKH�'I(�/LWKRJUDSK\�3URMHFW�HIIRUW� LV�RQ�HYDOXDWLQJ�PDQXDOO\
DSSOLHG�EODQNHW�ZDVKHV�
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%ODQNHW�ZDVKHV�FRQVLVW�RI�YDU\LQJ�W\SHV�RI�VROYHQW��VRPH�RI�ZKLFK�FDQ�SRVH�ULVNV�WR�KXPDQ
KHDOWK�DQG�WKH�HQYLURQPHQW���1HZ��SRWHQWLDOO\�OHVV�KDUPIXO�EODQNHW�ZDVKHV�DUH�DSSHDULQJ�RQ�WKH
PDUNHW��JLYLQJ�SULQWHUV�WKH�RSSRUWXQLW\�WR�UHGXFH�LPSDFWV�RQ�WKH�HQYLURQPHQW�DQG�PLQLPL]H�ULVN
WR�ZRUNHUV���$V�WKHVH�DOWHUQDWLYHV�WR�WKH�WUDGLWLRQDO�VROYHQWV�EHFRPH�PRUH�ZLGHVSUHDG��SULQWHUV
KDYH�KDG�PRUH�TXHVWLRQV�DERXW�ZKHUH�WR�ILQG�FRPSDUDWLYH�ULVN��SHUIRUPDQFH�DQG�FRVW�LQIRUPDWLRQ�
7KH�'I(�/LWKRJUDSK\�3URMHFW�DGGUHVVHV�WKHVH�FRQFHUQV�E\�SURYLGLQJ�WKLV�FRPSDUDWLYH�LQIRUPDWLRQ
RQ�D�ZLGH�YDULHW\�RI�EODQNHW�ZDVK�IRUPXODWLRQV��

1.3  PROFILE OF THE BLANKET WASH USE CLUSTER

1.3.1  Traditional Blanket Washes

7UDGLWLRQDO�OLWKRJUDSKLF�EODQNHW�ZDVKHV�DUH�SHWUROHXP�EDVHG�VROYHQWV��RIWHQ�PL[HG�ZLWK
GHWHUJHQW�DQG�RU�ZDWHU���3HWUROHXP�EDVHG�FOHDQHUV�W\SLFDOO\�UHPRYH�LQN�TXLFNO\�DQG�HYDSRUDWH
UDSLGO\��UHTXLULQJ�PLQLPDO�GRZQ�WLPH�IRU�WKH�SUHVV���7KH�DGYDQWDJHV�RI�WKHVH�FRQYHQWLRQDO�FOHDQHUV�
KRZHYHU��FRPH�DW�D�SULFH���3HWUROHXP�EDVHG�FOHDQHUV�RIWHQ�FRQWDLQ�JUHDWHU�WKDQ�����92&V���92&V�
GHILQHG�DV�DQ\�YRODWLOH�FRPSRXQG�FRQWDLQLQJ�WKH�HOHPHQW�FDUERQ��KDYH�KHDOWK�DQG�VDIHW\�FRQFHUQV
DVVRFLDWHG�ZLWK�WKHLU�XVH��DQG�KDYH�EHHQ�LPSOLFDWHG�LQ�WKH�IRUPDWLRQ�RI�JURXQG�OHYHO�R]RQH���6WLOO�
FRQYHQWLRQDO�FOHDQHUV�FRQWLQXH�WR�GRPLQDWH�WKH�PDUNHW�EHFDXVH�RI�WKHLU�HIIHFWLYHQHVV�DV�ZHOO�DV
WKHLU�ORZ�FRVW�

7KH�SULFH�RI�D�SHWUROHXP�EDVHG�EODQNHW�ZDVK�ZLOO�YDU\�DFFRUGLQJ�WR�WKH�TXDQWLW\�SXUFKDVHG
DV�ZHOO�DV�WKH�SUHYDLOLQJ�SULFH�RI�FUXGH�RLO�� �$W� OHDVW�WZR�PDMRU�8�6��PDQXIDFWXUHUV�RI�EODQNHW
ZDVKHV�LQ�WKH�8QLWHG�6WDWHV�KDYH�SURGXFW�OLQHV�GRPLQDWHG�E\�SHWUROHXP�EDVHG��ZDWHU�PLVFLEOH
VROYHQWV�� � 3ULFHV� IRU� WKHVH� EODQNHW� ZDVKHV� UDQJH� IURP� ���JDOORQ� WR� ����JDOORQ� DQG� DYHUDJH
���JDOORQ�ZKHQ� SXUFKDVLQJ� D� ���JDOORQ� GUXP�� � 7KH�PDUNHW� LV� YHU\� IUDFWXUHG�� DV� WKH� ODUJHVW
SURGXFHUV�RI�EODQNHW�FOHDQHU�LQ�WKH�8QLWHG�6WDWHV�DUH�HVWLPDWHG�WR�FRQWURO�OHVV�WKDQ�����RI�WKH
WRWDO�8�6��PDUNHW���7KH�PDUNHW�VKDUH�DWWDLQHG�E\�WKH�ODUJHVW�EODQNHW�ZDVK�PDQXIDFWXUHUV�LV�OLPLWHG
E\�FRPSHWLWLRQ�IURP�WKH�PDQ\�VPDOO�EODQNHW�ZDVK�SURGXFHUV�VHUYLQJ�ORFDO�PDUNHWV�
��

/DUJH�SULQWLQJ�RSHUDWLRQV�ZLOO�RIWHQ�EHQHILW�IURP�EXON�SULFLQJ��VWRULQJ�ODUJH�TXDQWLWLHV�RI
ZDVK�LQ�RQ�VLWH�VWRUDJH�WDQNV���0HGLXP�VL]HG�SULQWHUV�WHQG�WR�SXUFKDVH�EODQNHW�ZDVK�E\�WKH�GUXP
����JDOORQV���ZKLOH�VPDOO�RSHUDWLRQV�W\SLFDOO\�SD\�WKH�KLJKHVW�SHU�XQLW�FRVWV�E\�SXUFKDVLQJ�FDVHV
RI�VLQJOH�JDOORQ�FRQWDLQHUV���3HU�JDOORQ�SULFHV�FDQ�GHFUHDVH�E\�DV�PXFK�DV�����ZKHQ�SXUFKDVLQJ
D����JDOORQ�GUXP�YHUVXV�D�VLQJOH�JDOORQ�FRQWDLQHU�

1.3.2  Alternative Blanket Washes

3HWUROHXP�EDVHG�EODQNHW�ZDVKHV�FXUUHQWO\�GRPLQDWH�WKH�PDUNHW��KRZHYHU��DV�FRQFHUQV
UHJDUGLQJ�WKH�UHOHDVH�RI�92&V�DQG�SRWHQWLDO�KHDOWK�LPSDFWV�PRXQW��LQFUHDVLQJ�SUHVVXUH�ZLOO�EH
SODFHG�RQ�EODQNHW�ZDVK�PDQXIDFWXUHUV�WR�GHYHORS�DOWHUQDWLYHV���&XUUHQW�HYLGHQFH�VXJJHVWV�WKDW
LQGXVWU\� KDV� UHVSRQGHG� WR� FRQFHUQV� UHJDUGLQJ� 92&� UHOHDVHV�� ZLWK� VRPH� EODQNHW� ZDVK
PDQXIDFWXUHUV�GHYRWLQJ������RI�SURGXFW�GHYHORSPHQW�WLPH�WR�WKH�SURGXFWLRQ�RI�SURGXFWV�WKDW�DUH
ORZHU� LQ� KD]DUGRXV� PDWHULDOV� DQG� 92&V� � � $OWHUQDWLYH� EODQNHW� FOHDQHUV� KDYH� QRW� EHHQ� IXOO\�

DFFHSWHG��KRZHYHU��DQG�SULQWHUV�KDYH�YRLFHG�VHYHUDO�FRQFHUQV�UHJDUGLQJ�WKHLU�SHUIRUPDQFH���,Q
DGGLWLRQ��ORZ�92&�ZDVKHV�W\SLFDOO\�FRVW�PRUH�WKDQ�§WUDGLWLRQDO�¨�SHWUROHXP�EDVHG�FOHDQHUV�GXH�WR
KLJKHU�LQJUHGLHQW�FRVWV���(3$ªV�&RQWURO�7HFKQLTXHV�*XLGHOLQH�IRU�2IIVHW�/LWKRJUDSKLF�3ULQWLQJ��&7*�
HVWLPDWHV�WKDW�ORZHU�92&�FOHDQHUV��ORZ�92&V�FOHDQHUV�DUH�GHILQHG�LQ�WKH�&7*�DV�SURGXFWV�ZLWK�D
92&�FRQWHQW�RI�OHVV�WKDQ�����E\�ZHLJKW�DV�PHDVXUHG�E\�(3$ªV�WHVW�PHWKRG�����WKDW�GR�QRW�FRQWDLQ
KD]DUGRXV�DLU�SROOXWDQWV��+$3V��FRVW�������SHU�SRXQG�YHUVXV�������SHU�SRXQG�IRU�D�§WUDGLWLRQDO¨
FOHDQHU� ��$OWHUQDWLYH�ZDVKHV�GLVFXVVHG�EHORZ�LQFOXGH��ZDWHU�PLVFLEOH�VROYHQWV��YHJHWDEOH�RLO�EDVHG�

FOHDQHUV��DQG�WHUSHQH�EDVHG�FOHDQHUV�
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:DWHU�0LVFLEOH�6ROYHQWV

2QH�DSSURDFK�WR�UHGXFLQJ�92&V�LQ�EODQNHW�ZDVKHV�KDV�EHHQ�WR�XVH�ZDWHU�PLVFLEOH�VROYHQWV�
WKHUHE\�DOORZLQJ�D�FHUWDLQ�GHJUHH�RI�ZDWHU�GLOXWLRQ���5HGXFWLRQV�LQ�92&�FRQWHQW�DUH�DFFRPSOLVKHG
E\�VXEVWLWXWLQJ�YRODWLOH�VROYHQWV�ZLWK�ZDWHU���,W�LV�LPSRUWDQW�WR�QRWH�WKDW�QRW�DOO�ZDWHU�PLVFLEOH
FOHDQHUV� FRQWDLQ� OHVV� WKDQ�����92&V��KRZHYHU��PDQ\�ZDWHU�PLVFLEOH� FOHDQHUV�KDYH� �D� YDSRU
SUHVVXUH�RI�OHVV�WKDQ����PP�RI�PHUFXU\��+J��DW���(&��ZKLFK�LQ�VRPH�FDVHV�LV�FRQVLGHUHG�WR�EH�DV
DFFHSWDEOH�DV�D�ORZ�92&�IRUPXODWLRQ�

9HJHWDEOH�2LO�%DVHG�%ODQNHW�:DVKHV�

6RPH�PDQXIDFWXUHUV�DUH�PDUNHWLQJ�YHJHWDEOH�RLO�EDVHG�FOHDQHUV�WKDW�GR�QRW�FRQWDLQ�DQ\
SHWURFKHPLFDO�VROYHQWV��DQG�WKDW�KDYH�92&�FRQWHQWV�DV�ORZ�DV�ILYH�SHUFHQW���:KLOH�WKH�OLVW�SULFH
IRU�WKLV�W\SH�RI�FOHDQHU�FDQ�EH�VLJQLILFDQWO\�KLJKHU�WKDQ�IRU�PDQ\�RI�WKH�SHWUROHXP�EDVHG�FOHDQHUV
RQ�WKH�PDUNHW��SULQWHUV�FDOFXODWLQJ�D�FRVW�SHU�ZDVK�XS�PXVW�FRQVLGHU�WKDW�WKH�SURGXFW�LV�VROG�LQ
D� KLJKO\� FRQFHQWUDWHG� IRUP�� 7KH� DGYDQWDJHV� RI� YHJHWDEOH� RLO�EDVHG� FOHDQHUV� RYHU� §WUDGLWLRQDO¨
FOHDQHUV�LQFOXGH��ORZHU�92&�OHYHOV��ODFN�RI�RGRU��QR�VSHFLDO�VWRUDJH�UHTXLUHPHQWV��XQSURFHVVHG
ZLSHV�PD\�EH�QRQ�KD]DUGRXV�ZDVWH��DQG�WKH�EODQNHWV�DUH�FRQGLWLRQHG�E\�WKH�FOHDQHU���7KHUH�PD\
DOVR�EH�EHQHILWV�WR�ZRUNHU�KHDOWK�DQG�VDIHW\���8QOLNH�KLJKO\�YRODWLOH��SHWUROHXP�EDVHG�FOHDQHUV�
KRZHYHU�� YHJHWDEOH� RLO�EDVHG� FOHDQHUV� GR� QRW� UDSLGO\� IODVK� RII� IURP� WKH� EODQNHW� F\OLQGHU�� DQG
WKHUHIRUH�D�JUHDWHU�HIIRUW�PD\�EH�UHTXLUHG�WR�ZLSH�RII�WKH�EODQNHW�

7HUSHQH�&OHDQHUV

7HUSHQHV�DUH�GHULYHG�SULPDULO\�IURP�ZRRG�DQG�FLWUXV�SURGXFWV�DQG�KDYH�ORQJ�EHHQ�XVHG�DV
VROYHQWV�IRU�D�YDULHW\�RI�RUJDQLF�FRPSRXQGV���7KH�0RQWUHDO�3URWRFRO�UHFRPPHQGV�WKH�XVH�RI�WHUSHQH
VROYHQWV�DV�DQ�DOWHUQDWLYH� WR�FKORULQDWHG�VROYHQWV�EHFDXVH� WKH\�DUH�QRW�DQ�XSSHU�DWPRVSKHUH
�VWUDWRVSKHULF��R]RQH�GHSOHWLQJ�VXEVWDQFH�DQG�KDYH�]HUR�JOREDO�ZDUPLQJ�SRWHQWLDO���6HYHUDO�WHUSHQH�
EDVHG�SURGXFWV�DUH�DYDLODEOH�RQ�WKH�PDUNHW�WKDW�SURYLGH�DQ�DOWHUQDWLYH�WR�WUDGLWLRQDO��SHWUROHXP�
EDVHG�FOHDQHUV���$FFRUGLQJ�WR�DQ�LQGXVWU\�UHSUHVHQWDWLYH��WHUSHQH�FOHDQHUV�EDVHG�RQ�FLWUXV�WHQG
WR�EH�YHU\�YRODWLOH�LQ�SULFH��LQ�������WKH�SULFH�SHU�SRXQG�UDQJHG�IURP�������WR�RYHU���������,Q
DGGLWLRQ��WKH�RGRU�RI�WKHVH�VROYHQWV�FDQ�EH�LUULWDWLQJ�RU�QDXVHDWLQJ�WR�SUHVV�RSHUDWRUV��

:DWHU�ZDVKDEOH�,QN�6\VWHP

$QRWKHU�W\SH�RI�YHJHWDEOH�RLO�EDVHG�EODQNHW�FOHDQLQJ�V\VWHP�KDV�EHHQ�GHYHORSHG�UHFHQWO\
ZKLFK�GLIIHUV�IURP�WKH�YHJHWDEOH�RLO�EDVHG�EODQNHW�ZDVKHV�GHVFULEHG�DERYH�LQ�WKDW�WKH�EODQNHW�ZDVK
LV�RQH�SDUW�RI�DQ�§LQN�V\VWHP�¨��7KH�LQN�LV�YHJHWDEOH�RLO�EDVHG�DQG�FDQ�EH�FRQYHUWHG�LQWR�D�ZDWHU�
VROXEOH�IRUP�DIWHU�SULQWLQJ�LV�FRPSOHWH���2QFH�WKH�FRQYHUVLRQ�KDV�RFFXUUHG��WKH�ZDWHU�VROXEOH�LQN
FDQ�EH�UHPRYHG�ZLWK�D�ZDWHU�EDVHG�EODQNHW�VROXWLRQ��WKHUHE\�HOLPLQDWLQJ�WKH�QHHG�IRU�WUDGLWLRQDO
FOHDQLQJ�VROYHQWV�FRQWDLQLQJ�92&V���7KHVH�LQN�V\VWHPV�DUH�QRW�DYDLODEOH�IRU�DOO�W\SHV�RI�SULQWLQJ
DQG�KDYH�EHHQ�XWLOL]HG�SULPDULO\�LQ�WKH�EXVLQHVV�IRUPV�LQGXVWU\�

1.4  MARKET PROFILE

1.4.1  Blanket Wash Market

&XUUHQWO\��OLWKRJUDSKLF�SULQWLQJ�LV�WKH�GRPLQDQW�SULQWLQJ�WHFKQRORJ\�LQ�WKH�8QLWHG�6WDWHV�
DFFRXQWLQJ� IRU�����RI�SULQWLQJ� LQGXVWU\�VKLSPHQWV� � �$FFRUGLQJ� WR�%UXQR
V�6WDWXV�RI�3ULQWLQJ��

OLWKRJUDSK\
V�VKDUH�RI�WKH�WRWDO�8�6��PDUNHW�LV�H[SHFWHG�WR�GHFOLQH�LQ�WKH�IXWXUH���+H�HVWLPDWHV�WKDW
OLWKRJUDSK\�ZLOO�FRQWURO�RQO\�����RI�WKH�8�6��PDUNHW�E\�WKH�\HDU�������GXH�WR�FRPSHWLWLRQ�IURP
IOH[RJUDSK\� DQG� SODWHOHVV� SULQWLQJ� WHFKQRORJLHV� � � ,QGXVWU\� FRQWDFWV� LQGLFDWHG�� KRZHYHU�� WKDW�

SODWHOHVV� SULQWLQJ�ZLOO� ILQG� LWV�PDUNHW� �QLFKH�� DQG�ZLOO� QRW� UHVXOW� LQ� D�PDUNHW� GHFOLQH� IRU� WKH
OLWKRJUDSKLF�EODQNHW�ZDVK�LQGXVWU\��
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7KH�OLWKRJUDSKLF�EODQNHW�ZDVK�LQGXVWU\�LV�H[WUHPHO\�IUDJPHQWHG��PDGH�XS�RI�PDQ\�VPDOO
ILUPV�SURGXFLQJ�D�KRVW�RI�EODQNHW�ZDVK�SURGXFWV��DQG�LV�KLJKO\�SULFH�FRPSHWLWLYH���,Q�JHQHUDO�
EODQNHW�ZDVK�PDQXIDFWXUHUV�DUH�FKHPLFDO�IRUPXODWRUV�WKDW�PDUNHW�D�YDULHW\�RI�SUHVVURRP�SURGXFWV
LQFOXGLQJ�W\SH�ZDVK��SUHVV�ZDVK��DOFRKRO�UHSODFHUV��DQG�IRXQWDLQ�VROXWLRQV�

,Q�UHVSRQVH�WR�FRQFHUQV�UHJDUGLQJ�WKH�UHOHDVH�RI�92&V��EODQNHW�ZDVK�PDQXIDFWXUHUV�KDYH
GHYHORSHG� DQG� DUH� FXUUHQWO\�PDUNHWLQJ� ORZ� 92&� DOWHUQDWLYHV� WR� WUDGLWLRQDO�� SHWUROHXP�EDVHG
FOHDQHUV���)RU�H[DPSOH��ORZ�92&�FOHDQHUV�FXUUHQWO\�FRQVWLWXWH�D�YHU\�VPDOO�SHUFHQWDJH�RI�FRPSDQ\
VDOHV�IRU�RQH�RI�WKH�OHDGLQJ�SURGXFHUV�RI�EODQNHW�FOHDQHUV�LQ�WKH�8QLWHG�6WDWHV���7KHLU�UHVHDUFK
HIIRUWV��KRZHYHU��DUH�IRFXVHG�DOPRVW�H[FOXVLYHO\�RQ�WKH�GHYHORSPHQW�RI�ORZ�92&�FOHDQHUV� ��6PDOO�

WR� PHGLXP� VL]H� FRPSDQLHV� KDYH� KDG� JUHDWHU� VXFFHVV� LQ� SURYLGLQJ� ORZ� 92&� FOHDQHUV� WR� WKH
PDUNHWSODFH����

������� $�)�� /HZLV�	�&RPSDQ\�� ,QF��� D�PDUNHW� UHVHDUFK� ILUP� VSHFLDOL]LQJ� LQ� WKH� JUDSKLFV� DUWV
LQGXVWU\��KDV�HVWLPDWHG�WKH�QXPEHU�RI�SODQWV�RSHUDWLQJ�RIIVHW�OLWKRJUDSKLF�SUHVVHV��DQG�WKHUHIRUH
WKH�QXPEHU�RI�IDFLOLWLHV�UHTXLULQJ�EODQNHW�ZDVK�VROYHQWV��WR�EH��������DV�RI�-XQH��������$�)��/HZLV
DOVR� UHSRUWV� WKH� WRWDO� QXPEHU� RI� SODQWV� ZLWK� SUHVVHV� �ZKHWKHU� RIIVHW� OLWKRJUDSKLF�� JUDYXUH�
IOH[RJUDSKLF��RU�OHWWHUSUHVV��WR�EH��������SODQWV�DV�RI�-XQH������ ��3ODQWV�ZLWK�RIIVHW�OLWKRJUDSKLFD

SUHVVHV��WKHUHIRUH��DFFRXQW�IRU�URXJKO\�����RI�SULQWLQJ�IDFLOLWLHV��SURYLGLQJ�VRPH�LQGLFDWLRQ�RI�WKH
GHPDQG�IRU�EODQNHW�ZDVK���7KH�VWDWHV�ZLWK�WKH�JUHDWHVW�QXPEHU�RI�SODQWV�FRQWDLQLQJ�RIIVHW��SUHVVHV
DUH���&DOLIRUQLD��������SODQWV��������RI�WKH�8�6��WRWDO���1HZ�<RUN��������SODQWV���������,OOLQRLV
���������������7H[DV����������������3HQQV\OYDQLD����������������2KLR����������������)ORULGD��������
�������1HZ�-HUVH\����������������0LFKLJDQ����������������DQG�0DVVDFKXVHWWV��������������� �����

1.4.2  Blanket Wash Manufacturers

0LQLPDO�GRFXPHQWDWLRQ�H[LVWV�WKDW�VSHFLILFDOO\�FKDUDFWHUL]HV�WKH�OLWKRJUDSKLF�EODQNHW�ZDVK
LQGXVWU\���7KH�6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ��6,&��V\VWHP��HVWDEOLVKHG�E\�WKH�%XUHDX�RI�WKH
&HQVXV�WR�WUDFN�WKH�IORZ�RI�JRRGV�DQG�VHUYLFHV�ZLWKLQ�WKH�HFRQRP\��KDV�QRW�DVVLJQHG�D�VSHFLILF
FRGH�WR�WKH�EODQNHW�ZDVK�LQGXVWU\��QRU�GRHV�WKH�'HSDUWPHQW�RI�&RPPHUFH�VSHFLILFDOO\�WUDFN�WKH
LQGXVWU\� � � ,Q� DGGLWLRQ��PDQ\� FRPSDQLHV� WKDW�SURGXFH�SULQWLQJ� HTXLSPHQW� DOVR�PDQXIDFWXUH��

EODQNHW�ZDVKHV�RU�SULYDWH�ODEHO�DQRWKHU�PDQXIDFWXUHU
V�ZDVK��PDNLQJ�LW�GLIILFXOW�WR�LGHQWLI\�WKHP
VSHFLILFDOO\�DV�EODQNHW�ZDVK�PDQXIDFWXUHUV���:LWK�PXOWLSOH�SURGXFW�OLQHV�IRU�WKH�LQGXVWU\��LW�LV
FXUUHQWO\� QRW� SRVVLEOH� WR� LGHQWLI\� WKH� SRUWLRQ� RI� UHYHQXHV� DWWULEXWDEOH� VROHO\� WR� EODQNHW�ZDVK
SURGXFWLRQ�

7KH�FRPSDQLHV�OLVWHG�LQ�7DEOH�����DUH�NQRZQ�WR�EH�SURGXFHUV�RI�EODQNHW�ZDVK�VROYHQWV�RU
SURGXFWV�EDVHG�XSRQ�WKH�LQSXW�RI�VHYHUDO�SULQWLQJ�LQGXVWU\�WUDGH�RUJDQL]DWLRQV���7KLV�OLVW�LV�QRW
H[KDXVWLYH�RI�WKH�WRWDO�QXPEHU�RI�FRPSDQLHV�SURGXFLQJ�EODQNHW�ZDVKHV���7KH�UHODWLYH�PDUNHW�VKDUH
KHOG�E\�HDFK�RI�WKH�FRPSDQLHV�OLVWHG�EHORZ�LV�QRW�NQRZQ���3HWUROHXP�GLVWLOODWH�SURGXFHUV��VXFK�DV
$VKODQG��([[RQ��DQG�6KHOO��DOVR�VHOO�GLUHFWO\�WR�ODUJHU�SULQWHUV���
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1.4.3  Blanket Wash Components

%ODQNHW�ZDVK�PDQXIDFWXUHUV�FRPELQH�D�ZLGH�UDQJH�RI�LQJUHGLHQWV�WR�SURGXFH�WKHLU�ILQDO
SURGXFW���6RPH�RI�WKH�OHDGLQJ�LQJUHGLHQWV�RI�KLJK�92&�ZDVKHV�LQFOXGH���VROYHQW������DURPDWLF�����
DURPDWLF������DQG�QDSKWKDO�VSLULWV�� �/RZ�92&�ZDVKHV� LQFOXGH� LQJUHGLHQWV�VXFK�DV� IDWW\�DFLG
GHULYDWLYHV�RU�WHUSHQHV���$�VXUYH\�RI�WKUHH�EODQNHW�ZDVK�PDQXIDFWXULQJ�FRPSDQLHV��HVWLPDWHG�WR
UHSUHVHQW�����RI� WKH�EODQNHW�ZDVK�PDUNHW��ZDV� FRQGXFWHG� LQ������� �7DEOH�����SUHVHQWV� WKH
HVWLPDWHG�DQQXDO�TXDQWLW\�RI����FKHPLFDOV�XVHG�LQ�WKH�PDQXIDFWXUH�RI�EODQNHW�ZDVK�DQG�UROOHU
ZDVK���:KLOH�QRW�FRPSUHKHQVLYH��WKHVH�YROXPHV�SURYLGH�DQ�LGHD�RI�WKH�VL]H�RI�WKH�LQGXVWU\�DQG�WKH
UDQJH�RI�FKHPLFDOV�FXUUHQWO\�XWLOL]HG�LQ�WKH�SURGXFWLRQ�RI�EODQNHW�ZDVK�

Table 1-1.  Lithographic Blanket Wash Manufacturers*

Company Location of Headquarters

AM Multigraphics* Mount Prospect, IL

Anchor/Lithkemko* Orange Park, FL

Ashland Chemical* Columbus, OH

Bingham Company Wood Dale, IL

BLI Manufacturing Winston Salem, NC

Dupont Printing and Publishing* Wilmington, DE

Electro Sprayer Systems, Inc. Elk Grove Village, IL

Environmental Scientific, Inc.* Research Triangle Park, NC

Environmental Solvents, Inc.* Jacksonville, FL

Fine Organics Corporation* Chicago, IL

Flint Ink Detroit, MI

HMI Environmental Products* Encinitas, CA

Hurst Graphics, Inc.* Los Angeles, CA 

Inland Technology Inc.* Tacoma, WA

Litho Research Inc. Chicago, IL

MacDermid, Inc.* Waterbury, CT

Printex Products Corporation* Rochester, NY

Prisco/Printers' Service, Inc.* Newark, NJ

RBP Chemical Corporation* Milwaukee, WI

Rycoline Products, Inc.* Chicago, IL

Siebert, Inc.* Lyons, IL

Tower Products Inc.* Palmer, PA

Unichema Corporation* Chicago, IL

Varn International Oakland, NJ

Witco* New York, NY
* Indicates those manufacturers that participated in this Project; this is not an exhaustive list of manufacturers.  
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Table 1-2.  Blanket Wash and Roller Wash Components

Ranking Chemical CAS Number Annual Quantity

1 Solvent Naphtha (petroleum), medium aliphatic* 64742-88-7 655,722

2 Solvent Naphtha (petroleum), light aromatic* 64742-95-6 633,000

3 Naphtha (petroleum), hydrotreated heavy* 64742-48-9 606,125

4 Solvent Naphtha (petroleum), light aliphatic* 64742-89-8 468,508

5 2-Butoxyethanol 111-76-2 288,000

6 Solvent Naphtha (petroleum), heavy aliphatic 64742-96-7 146,497

7 Mineral Spirits (straight run naphtha)* 64741-41-9 140,000

8 Methylene Chloride 75-9-2 125,003

9 Xylene* 1330-20-7 76,503

10 1,1,1-Trichloroethane 71-55-6 66,000

11 Isopropyl Alcohol 67-63-0 60,000

12 Acetone 67-64-1 55,000

13 Mineral Spirits (light hydrotreated)* 64742-47-8 51,943

14 Toluene 108-88-3 51,000

15 Solvent Naphtha (petroleum), heavy aromatic* 64742-94-5 49,815

16 Propylene Glycol Methyl Ether Acetate 108-65-6 38,000

17 2-Propoxyethanol 2807-30-9 27,932

18 d-Limonene* 5989-27-5 22,000

19 Dipropylene Glycol Methyl Ether* 3459-94-8 12,000

20 Kerosene 8008-20-6 10,000

21 Ethyl Acetate 141-78-6 2,000

22 Perchloroethylene 127-18-4 2,000

23 Diethylene Glycol Monobutyl Ether* 112-34-5 1,879

* Indicates those chemicals found in the formulations assessed in this project.
Note: Information is based upon a 1992 survey of three blanket wash producers and is estimated to represent 70% of
the industry.
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1.4.4  Market Conditions

%DVHG�RQ�GLVFXVVLRQV�ZLWK�LQGXVWU\�UHSUHVHQWDWLYHV��WKH�OLWKRJUDSKLF�EODQNHW�ZDVK�LQGXVWU\
LV� FKDUDFWHUL]HG� E\� WKLQ� SURILW� PDUJLQV� DQG� H[WUHPH� SULFH� FRPSHWLWLRQ�� � %ODQNHW� ZDVK
PDQXIDFWXUHUV��VHHNLQJ�WR�PD[LPL]H�WKH�HIILFLHQF\�RI�WKHLU�RSHUDWLRQV��ZLOO�RIWHQ�VXEFRQWUDFW�ZLWK
RII�VLWH�EOHQGLQJ�FRPSDQLHV� WR�FRPELQH� WKH�UDZ�PDWHULDO� LQSXWV�RI� WKHLU� IRUPXODWLRQV� LQ� ODUJH
PL[LQJ�WDQNV���%ODQNHW�ZDVK�PDQXIDFWXUHUV�ZLWK�WKH�ODUJHVW�PDUNHW�DUHDV�DUH�PRVW�OLNHO\�WR�EOHQG
RII�VLWH�WR�DYRLG�WKH�WUDQVSRUWDWLRQ�FRVWV�DVVRFLDWHG�ZLWK�KDXOLQJ�WKHLU�SURGXFW�WR�GLVWDQW�PDUNHWV�
%HFDXVH�IUHLJKW�FRVWV�WHQG�WR�FRQVXPH�SURILWV��IRUHLJQ�FRPSHWLWLRQ�RI�SURGXFWV�SURGXFHG�RXWVLGH
WKH�8�6��KDV�EHHQ�OLPLWHG�LQ�WKH�8QLWHG�6WDWHV�PDUNHW������

7KH�$VVRFLDWLRQ�IRU�6XSSOLHUV�RI�3ULQWLQJ�DQG�3XEOLVKLQJ�7HFKQRORJLHV��13(6��WUDFNV�DQ
HVWLPDWHG�����RI�WKH�WRWDO�8�6��PDUNHW�IRU�JUDSKLF�DUW�VXSSOLHV��WKLV�LQIRUPDWLRQ�LV�UHSRUWHG�LQ�WKH
13(6� 0RQWKO\� 6WDWLVWLFV� 5HSRUW� DQG� 4XDUWHUO\� (FRQRPLF� )RUHFDVW�� � 6KLSPHQWV� GDWD� LQFOXGH
LQIRUPDWLRQ�RQ�YDULRXV�SDSHUV�� ILOPV��SODWHV�� FKHPLFDOV��DQG�RWKHU�JUDSKLF�DUWV�VXSSOLHV��7KH
FKHPLFDOV�FDWHJRU\�LQFOXGHV�WKUHH�VXEFDWHJRULHV���SKRWRJUDSKLF�FKHPLFDOV��SODWH�FKHPLFDOV��DQG
SUHVV�FKHPLFDOV���%ODQNHW�FOHDQHUV�DUH�LQFOXGHG�ZLWKLQ�WKH�SUHVV�FKHPLFDOV�VXEFDWHJRU\��KRZHYHU�
ILQDQFLDO�GDWD�DUH�QRW�PDGH�DYDLODEOH�IRU�WKH�FKHPLFDOV�FDWHJRU\�LQ�RUGHU�WR�DYRLG�GLVFORVXUH�RI
LQGLYLGXDO�FRPSDQ\�ILJXUHV���7KH�UHSRUW�GRHV�LQGLFDWH�WKDW������FKHPLFDO�VKLSPHQWV�DUH�HVWLPDWHG
WR�ULVH������FRPSDUHG�WR������DQG�DUH�SURMHFWHG�WR�LQFUHDVH����LQ������DQG������ ��1R�EDVLV�LV��

DYDLODEOH�WR�HVWLPDWH�ZKDW�SHUFHQWDJH�EODQNHW�ZDVKHV�PD\�UHSUHVHQW�ZLWKLQ�WKH�EURDGHU�FKHPLFDO
FDWHJRU\���,QGXVWU\�FRQWDFWV��KRZHYHU��HVWLPDWH�WKDW�EODQNHW�ZDVK�VDOHV�JHQHUDWH��������PLOOLRQ
DQQXDOO\�LQ�WKH�8QLWHG�6WDWHV���

1.5  ALTERNATIVE TECHNOLOGY - AUTOMATIC BLANKET WASHERS

Technology Description

$Q�DOWHUQDWLYH�WR�ZDVKLQJ�EODQNHWV�PDQXDOO\�LV�WR�XVH�DXWRPDWLF�RU�PHFKDQL]HG�EODQNHW
ZDVKHUV��$XWRPDWLF�EODQNHW�ZDVKLQJ�LV�D�WHFKQRORJ\�WKDW�XVHV�D�VSUD\��EUXVK��DQG�RU�FORWK�V\VWHP
WR� FOHDQ� WKH� UXEEHU� EODQNHWV�ZLWK� OLWWOH� RU� QR� KXPDQ� DVVLVWDQFH�ZKLOH� WKH� SUHVV� LV� UXQQLQJ�
$XWRPDWLF�EODQNHW�ZDVKHUV�DUH�EHFRPLQJ�LQFUHDVLQJO\�DYDLODEOH�DV�VWDQGDUG�HTXLSPHQW�RQ�QHZ�ZHE
DQG�VKHHW�IHG�SUHVVHV��DQG�DV�D�UHWURILW�RQ�ROGHU�SUHVVHV����

$OWKRXJK�XVXDOO\�PDUNHWHG�DV�FRVW�DQG�ODERU�VDYLQJ�GHYLFHV��DXWRPDWLF�EODQNHW�ZDVKHUV
PD\�DOVR�SURYLGH�HQYLURQPHQWDO�EHQHILWV�E\�UHGXFLQJ�92&�VROYHQW�XVH�DQG�WKH�QHHG�IRU�ZLSH�UDJV�
6RPH� V\VWHPV� DOVR� KDYH� VROYHQW� UHFODPDWLRQ� V\VWHPV�� DQG� DUH� GHVLJQHG� WR�PLQLPL]H� IXJLWLYH
HPLVVLRQV�LQ�WKH�ZRUNSODFH���,Q�DGGLWLRQ��DXWRPDWLF�EODQNHW�ZDVKHUV�PD\�PLWLJDWH�VRPH�KHDOWK�DQG
VDIHW\�FRQFHUQV�IRU�SUHVV�RSHUDWRUV�EHFDXVH�WKH\�UHGXFH�D�SUHVV�RSHUDWRUªV�FRQWDFW�ZLWK�VROYHQW�
UDJV��DQG�WKH�PRYLQJ�SUHVV�F\OLQGHUV���,W�LV�LPSRUWDQW�WR�QRWH��KRZHYHU��WKDW�HYHQ�SUHVVHV�HTXLSSHG
ZLWK�DXWRPDWLF�EODQNHW�ZDVKHUV�VWLOO�UHTXLUH�RFFDVLRQDO�PDQXDO�EODQNHW�ZDVKLQJ��SDUWLFXODUO\�IRU
HQG�RI�UXQ�DSSOLFDWLRQV��

'HSHQGLQJ�RQ�WKH�EODQNHW�ZDVKLQJ�V\VWHP��DOO�DXWRPDWLF�ZDVKHUV�XVH�D�FHUWDLQ�DPRXQW�RI
WKH�SDSHU�UXQQLQJ�WKURXJK�WKH�SUHVV�WR�KHOS�UHPRYH�LQN�IURP�WKH�EODQNHW�GXULQJ�WKH�ZDVK�F\FOH�
7KUHH�EDVLF�IRUPV�RI�DXWRPDWLF�EODQNHW�ZDVK�V\VWHPV�DUH�FXUUHQWO\�DYDLODEOH�LQFOXGLQJ��VSUD\
V\VWHPV��EUXVK�UROOHU�V\VWHPV��DQG�FORWK�EDVHG�V\VWHPV���(DFK�V\VWHP�LV�GLVFXVVHG�EHORZ��

6SUD\�DSSOLFDWLRQ�V\VWHPV�DUH�DYDLODEOH�IRU�ZHE�SUHVVHV��DQG�RSHUDWH�E\�DSSO\LQJ�FOHDQLQJ
VROYHQW�GLUHFWO\�WR�WKH�EODQNHW���7KH�ZHE�FRQWLQXHV�WR�IHHG�WKURXJK�WKH�SUHVV��FDUU\LQJ�DZD\
H[FHVV�LQN�DQG�GHEULV�GLVVROYHG�E\�WKH�VROYHQW���6SUD\�V\VWHPV�W\SLFDOO\�LQYROYH�D�UHODWLYHO\
VPDOO�FDSLWDO�LQYHVWPHQW�UHODWLYH�WR�RWKHU�EODQNHW�ZDVK�V\VWHPV�
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�� %UXVK�UROOHU�V\VWHPV��XQOLNH�VSUD\�V\VWHPV��DFWLYHO\�VFUXE�EODQNHW�VXUIDFHV�ZLWK�D�URWDWLQJ
DQG�RVFLOODWLQJ�EUXVK���7ZR�W\SHV�RI�EUXVK�V\VWHPV�DUH�DYDLODEOH��GU\�W\SH�DQG�ZHW�W\SH�
:HW�W\SH�EUXVK�V\VWHPV�GLVSHQVH�D�FRQWUROOHG�TXDQWLW\�RI�VROYHQW�RQWR�WKH�EUXVK���6ROYHQW
LV�QRW�DSSOLHG�GLUHFWO\� WR� WKH�EODQNHW�� �'U\�W\SH�EUXVK�V\VWHPV�PHFKDQLFDOO\�FOHDQ�WKH
EODQNHW�VXUIDFH�EXW�DUH�QRW�ZHWWHG�ZLWK�FOHDQLQJ�VROXWLRQ���'U\�W\SH�V\VWHPV�DUH�XVHG�RQO\
RQ�FROGVHW�SUHVVHV�

&ORWK�EDVHG�V\VWHPV�RSHUDWH�E\�DSSO\LQJ�D�ZHE�RI�FORWK�WR�WKH�URWDWLQJ�EODQNHW��GHSRVLWLQJ
H[FHVV�LQN�DQG�GHEULV�RQWR�WKH�FORWK���$IWHU�FRPSOHWLQJ�WKH�F\FOH��WKH�VSHQW�FORWK�DGYDQFHV
DQG�D�IUHVK�VHFWLRQ�RI�FORWK�LV�OHIW�LQ�LWV�SODFH���&OHDQLQJ�VROYHQWV�DUH�DSSOLHG�WR�WKH�FORWK
DQG�QRW�GLUHFWO\�WR�WKH�EODQNHW�

3HUIRUPDQFH�,VVXHV

5HSRUWV�RQ�WKH�SHUIRUPDQFH�RI�DXWRPDWLF�EODQNHW�ZDVKHUV�UXQ�WKH�JDPXW�IURP�SULQWHUV�ZKR
VD\�WKDW�WKHLU�DXWRPDWLF�ZDVKHUV�ZRUN�IDVWHU�DQG�EHWWHU�WKDQ�PDQXDO�ZDVKLQJ��WR�WKRVH�ZKR�KDYH
JLYHQ�XS�DQG�DFWXDOO\�UHPRYHG�WKH�EODQNHW�ZDVKHUV�IURP�WKHLU�SUHVVHV���&OHDUO\��WKH�W\SH�RI�EODQNHW
ZDVKHU�DQG�WKH�W\SH�RI�SULQWLQJ�EHLQJ�GRQH�SOD\�ODUJH�UROHV�LQ�GHWHUPLQLQJ�WKH�HIIHFWLYHQHVV�RI�WKH
EODQNHW�ZDVKHU�

$XWRPDWLF�EODQNHW�ZDVKHUV�DSSHDU�WR�EH�PRUH�SUHYDOHQW�RQ�ZHE�SUHVVHV��ZKHUH�WKH\�FDQ
EH�XVHG�IRU�EODQNHW�ZDVKLQJ�GXULQJ�D�SUHVV�UXQ���6RPH�SULQWHUV�UHSRUW�WKDW�DXWRPDWLF�EODQNHW
ZDVKHUV�GR�QRW�FOHDQ�WKH�EODQNHWV�WKRURXJKO\�HQRXJK�WR�XVH�WKHP�IRU�HQG�RI�UXQ�ZDVKLQJ���%ODQNHW
ZDVKHUV�VHHP�WR�EH�OHVV�SRSXODU�IRU�VKHHW�IHG�SUHVVHV��ZKHUH�UHODWLYHO\�VKRUWHU�UXQ�OHQJWKV�DOORZ
SULQWHUV�WR�FRRUGLQDWH�PDQXDO�EODQNHW�ZDVKLQJ�ZLWK�WKH�HQG�RI�SURGXFWLRQ�UXQV�

(FRQRPLFV

7KH� SRWHQWLDO� VDYLQJV� DVVRFLDWHG� ZLWK� XVLQJ� DQ� DXWRPDWLF� EODQNHW� ZDVKHU� LQVWHDG� RI
PDQXDOO\�FOHDQLQJ�EODQNHWV�LQFOXGH�WKH�IROORZLQJ��

� ,Q� PRVW� FDVHV�� ZDVK� IRU� ZDVK�� DXWRPDWLF� EODQNHW� ZDVKHUV� UHSRUWHGO\� XVH� OHVV
VROYHQW� WKDQ�PDQXDO�ZDVKLQJ��ZKLFK� WUDQVODWHV� LQWR� ORZHU�VROYHQW�FRVWV� IRU� WKH
SULQWHU�

� %HFDXVH�WKH�DXWRPDWLF�EODQNHW�ZDVKHU�DOORZV�WKH�SUHVV�RSHUDWRU�WR�SHUIRUP�RWKHU
WDVNV�GXULQJ�WKH�ZDVK�F\FOH��WKHUH�PD\�EH�VLJQLILFDQW�ODERU�VDYLQJV�DVVRFLDWHG�ZLWK
DXWRPDWLF�EODQNHW�ZDVKLQJ�

� 0DNH�UHDG\�WLPH�LV�VKRUWHQHG�EHFDXVH�WKH�SUHVV�GRHV�QRW�VWRS�GXULQJ�WKH�EODQNHW
ZDVKLQJ�SURFHVV�

� :LSH�UDJ�XVH�LV�UHGXFHG��ZKLFK�FRQIHUV�VDYLQJV�LQ�WKH�DUHD�RI�UDJ�SXUFKDVLQJ�RU�LQ
UDJ�OHDVLQJ�FRQWUDFWV���)RU�FORWK�EDVHG�V\VWHPV��GLVSRVDO�RU�ODXQGHULQJ�RI�WKH�VSHQW
FORWK�PD\�EH�D�FRQFHUQ�

� 6RPH�SULQWHUV�FODLP�WKDW�EODQNHW�OLIH�LV�SURORQJHG�WKURXJK�WKH�XVH�RI�DXWRPDWLF
EODQNHW�ZDVKHUV�
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7KH�SRWHQWLDO�FRVWV�RI�DXWRPDWLF�EODQNHW�ZDVKHUV�LQFOXGH�WKH�IROORZLQJ�

� 7KH�EODQNHW�ZDVKLQJ�V\VWHP�LWVHOI�LV�D�VLJQLILFDQW�DGGHG�FRVW��SDUWLFXODUO\�ZKHQ�D
UHWURILW�LV�XQGHU�FRQVLGHUDWLRQ���2Q�PDQ\�QHZ�SUHVVHV��KRZHYHU��DXWRPDWLF�EODQNHW
ZDVKHUV�DUH�VWDQGDUG�HTXLSPHQW�

� 0DLQWHQDQFH�FRVWV�PD\�DOVR�EH�D�IDFWRU���7KLV�ZRXOG�LQFOXGH�URXWLQH�PDLQWHQDQFH
DV�ZHOO�DV�EUXVK�DQG�RWKHU�SDUWV�UHSODFHPHQW�

%DVHG� RQ� LQIRUPDWLRQ� FROOHFWHG� IURP� WZR� RI� WKH�PDMRU� ILUPV�PDQXIDFWXULQJ� DXWRPDWLF
EODQNHW�ZDVK�V\VWHPV��LW�DSSHDUV�WKDW�EODQNHW�ZDVKHUV�DUH�LQ�ZLGHVSUHDG�XVH�RQ�WKH�ODUJHU��QHZO\
SXUFKDVHG�SUHVVHV���2QH�RU�WZR�XQLW�SUHVVHV��PHDVXULQJ�OHVV�WKDQ����LQFKHV��DUH�XQOLNHO\�WR�EH
SXUFKDVHG�ZLWK�DQ�DXWRPDWLF�EODQNHW�ZDVKHU���7KH�FRVW�RI�D�EUXVK�UROOHU�V\VWHP�RU�FORWK�EDVHG
V\VWHP�UDQJHV�IURP��������WR���������SHU�XQLW��GHSHQGLQJ�XSRQ�SUHVV�VL]H�DQG�WKH�QXPEHU�RI
SUHVV�XQLWV���7KHVH�SULFHV�GR�QRW�LQFOXGH�WKH�FRVW�RI�LQVWDOODWLRQ��ZKLFK�YDULHV�DFFRUGLQJ�WR�WKH�W\SH
RI�V\VWHP�UHTXLUHG�DQG�ORFDWLRQ�RI�WKH�SULQWLQJ�IDFLOLW\���3HU�XQLW�FRVWV�GHFUHDVH�DV�WKH�QXPEHU�RI
SUHVV�XQLWV�LQFUHDVHV���$�VSUD\�V\VWHP��ZKLFK�LQYROYHV�WKH�VPDOOHVW�FDSLWDO�LQYHVWPHQW��KDV�EHHQ
HVWLPDWHG�WR�FRVW�URXJKO\�KDOI�WKH�SULFH�RI�D�EUXVK�UROOHU�RU�FORWK�EDVHG�V\VWHP��UDQJLQJ�IURP
�������WR���������SHU�XQLW�GHSHQGLQJ�XSRQ�SUHVV�VL]H� ��&XUUHQWO\��DXWRPDWLF�EODQNHW�ZDVK�����

V\VWHPV�DUH�W\SLFDOO\�QRW�DIIRUGDEOH�IRU�VPDOO�SUHVVHV������RU�OHVV���DOWKRXJK�VRPH�PDQXIDFWXUHUV
LQGLFDWH�WKH\�LQWHQG�WR�PDUNHW�D�FORWK�EDVHG�EODQNHW�ZDVK�V\VWHP�VSHFLILFDOO\�GHVLJQHG�IRU�VPDOOHU
SUHVVHV��PDNLQJ� LW�SRVVLEOH� IRU� VPDOO�SUHVV�RSHUDWRUV� WR� LQYHVW� LQ�DXWRPDWLF�EODQNHW� FOHDQLQJ
WHFKQRORJ\� ���

7KH�UHWURILW�PDUNHW�LV�PRUH�GLIILFXOW�WR�FKDUDFWHUL]H�DQG�LQGXVWU\�FRQWDFWV�FRXOG�QRW�SURYLGH
D�FOHDU�VHQVH�RI�KRZ�ZLGHVSUHDG�WKH�XVH�RI�DXWRPDWLF�EODQNHW�ZDVK�V\VWHPV�PD\�EH�RQ�H[LVWLQJ
SUHVVHV���7KLV�VDLG��WKH�UHWURILW�PDUNHW�GRHV�FRQVWLWXWH�D�VLJQLILFDQW�SRUWLRQ�RI�DXWRPDWLF�EODQNHW
ZDVK�V\VWHP�VDOHV� ��:KHQ�FRQVLGHULQJ�D�UHWURILW�SXUFKDVH��SULQWHUV�PXVW�ZHLJK�WKH�EHQHILWV�RI�����

LQFUHDVHG�SURGXFWLYLW\�DQG�ZRUNHU�VDIHW\�DJDLQVW�WKH�VLJQLILFDQW�FDSLWDO�LQYHVWPHQW�UHTXLUHG�WR
SXUFKDVH�D�FOHDQLQJ�V\VWHP���,Q�VRPH�FDVHV��SULQWHUV�DUH�RSHUDWLQJ�ROGHU��RXWGDWHG�SUHVVHV�WKDW
GR�QRW�MXVWLI\�WKH�VLJQLILFDQW�FDSLWDO�LQYHVWPHQW�UHTXLUHG�WR�SXUFKDVH�DQ�DXWRPDWLF�EODQNHW�FOHDQHU�
7KH�SULFH�RI�D�UHWURILW�EODQNHW�ZDVK�V\VWHP�LV�WKH�VDPH�DV�WKDW�RI�D�V\VWHP�SXUFKDVHG�ZLWK�D�QHZ
SUHVV���,Q�HLWKHU�FDVH�WKH�SURFHGXUH�ZRXOG�EH�WKH�VDPH��WKDW�LV�WKH�PDQXIDFWXUHU�RI�WKH�EODQNHW
ZDVK�V\VWHP�ZRXOG�LQVWDOO�WKH�XQLW�DW�WKH�SULQWLQJ�IDFLOLW\� ������

(QYLURQPHQWDO�,PSDFWV

(QYLURQPHQWDO�EHQHILWV�DQG�FRVWV�DVVRFLDWHG�ZLWK�DXWRPDWLF�EODQNHW�ZDVKHUV�PD\�LQFOXGH�

� 2Q�D�SHU�ZDVK�EDVLV��DXWRPDWLF�EODQNHW�ZDVKLQJ�FRQVHUYHV�VROYHQW�DV�FRPSDUHG�WR
PDQXDO�EODQNHW�ZDVKLQJ���%HFDXVH�DXWRPDWLF�EODQNHW�ZDVKLQJ�LV�PRUH�FRQYHQLHQW
WKDQ� PDQXDO� ZDVKLQJ�� KRZHYHU�� SUHVV� RSHUDWRUV� PD\� FOHDQ� EODQNHWV� PRUH
IUHTXHQWO\���&XUUHQWO\��WKHUH�DUH�LQVXIILFLHQW�GDWD�WR�DVVHVV�ZKHWKHU�WRWDO�VROYHQW�XVH
LQFUHDVHV�RU�GHFUHDVHV�LQ�SUDFWLFH�

� 92&�VRDNHG�UDJ�ZDVWH�LV�UHGXFHG���)RU�FORWK�EDVHG�V\VWHPV��GLVSRVDO�RU�ODXQGHULQJ
RI�WKH�VSHQW�FORWK�PD\�EH�D�FRQFHUQ�

� %HFDXVH�D�ODUJH�DPRXQW�RI�SDSHU�LV�ZDVWHG�LQ�PDQXDO�EODQNHW�ZDVKLQJ�GXH�WR�SUHVV
VWDUW�XS�DQG�VKXW�GRZQ��DXWRPDWLF�EODQNHW�ZDVKLQJ�PD\�FRQVHUYH�SDSHU��

� /RZ�92&�VROYHQWV�PD\�EH�XVHG�ZLWK�VRPH�V\VWHPV�
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+HDOWK�6DIHW\�,VVXHV

:RUNHU�VDIHW\�LVVXHV�DVVRFLDWHG�ZLWK�DXWRPDWLF�EODQNHW�ZDVKHUV�PD\�LQFOXGH�

� 'LUHFW�ZRUNHU�GHUPDO�H[SRVXUH�WR�VROYHQW�LV�UHGXFHG�

� :LWK�VRPH�V\VWHPV��PXFK�RI�WKH�VROYHQW�FDQ�EH�UHFODLPHG�IRU�UH�XVH�

� 'LPLQLVKHG�IXJLWLYH�92&�HPLVVLRQV�LQ�WKH�ZRUNSODFH�

� :RUNHUV� FDQ� OHVVHQ� H[SRVXUH� WR� SRWHQWLDOO\� GDQJHURXV� PRYLQJ� SUHVV� F\OLQGHUV
DVVRFLDWHG�ZLWK�PDQXDO�EODQNHW�FOHDQLQJ�

$XWRPDWLF�%ODQNHW�:DVK�6\VWHP�0DQXIDFWXUHUV

0DQXIDFWXUHUV� RI� DXWRPDWLF� EODQNHW� ZDVKHUV� LQFOXGH�� $0� 0XOWLJUDSKLFV�� %DOGZLQ
7HFKQRORJ\��2[\�'U\�&RUSRUDWLRQ��3ULQWH[�3URGXFWV�&RUSRUDWLRQ��+HLGHOEHUJ�+DUULV��,QF���DQG�:HE
3ULQWLQJ�&RQWUROV�&RPSDQ\�,QF���7KLV�OLVW�ZDV�FRPSLOHG�EDVHG�XSRQ�GLVFXVVLRQV�ZLWK�LQGXVWU\
FRQWDFWV� DV� ZHOO� DV� WKH� 13(6� 'LUHFWRU\� RI� ,QWHUQDWLRQDO� 6XSSOLHUV� RI� 3ULQWLQJ� 	� 3XEOLVKLQJ

7HFKQRORJLHV���7KLV�OLVW�LV�QRW�H[KDXVWLYH�

References

����&URVV��/LVD���§6XSSOLHUV�([SDQG�WKHLU�(FR�UROHV�¨��*UDSKLF�$UWV�0RQWKO\���'HFHPEHU������

����8�6��(3$���&RQWURO�7HFKQLTXHV�*XLGHOLQH�IRU�2IIVHW�/LWKRJUDSKLF�3ULQWLQJ���'UDIW���-XO\����
������

����+RSSH��'HEELH���3ULQWH[�3URGXFWV�&RUSRUDWLRQ����&RPPHQWV�RQ�WKH�'UDIW�&76$�5HYLHZ��
PHPRUDQGXP�WR�-HG�0HOLQH��8�6��(3$���$SULO����������

����8�6��'HSDUWPHQW�RI�&RPPHUFH���8�6��,QGXVWULDO�2XWORRN��������-DQXDU\������

����%UXQR��0LFKDHO�+���0LFKDHO�+��%UXQRªV�6WDWXV�RI�3ULQWLQJ�������8SGDWH��$�6WDWH�RI�WKH�$UW

5HSRUW���6DOHP��1+��*$0$�&RPPXQLFDWLRQV�������

����.DQQHQEHUJ��0DUN���5%3�&KHPLFDO�&RUSRUDWLRQ���)D[�UHFHLYHG�$SULO����������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�5D\�%UDG\�
$QFKRU�/LWKNHPNR��2UDQJH�3DUN��)/���0D\���������

����-DGULFK��3DXO��6LHEHUW��,QF���FRPPHQWV�RQ�GUDIW�VXEPLWWHG�WR�-HG�0HOLQH��8�6��(3$�RQ�1RY���
�����

���&UDZIRUG��-DPHV��6WDWH�RI�:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�FRPPHQWV�RQ�GUDIW�WR
-HG�0HOLQH��8�6��(3$��1RY������

����/HZLV��$�)���%OXH�%RRN�0DUNHWLQJ�,QIRUPDWLRQ�5HSRUWV��-XQH������

����7HOHFRQ���9DQ�$WWHQ��&KULVWRSKHU��$EW�$VVRFLDWHV�,QF���&DPEULGJH��0$��ZLWK�%LOO�/RITXLVW�
'HSDUWPHQW�RI�&RPPHUFH��:DVKLQJWRQ��'&���0D\���������
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